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1.0  HISTORY  OF  CATV 

1.1  Early  Days 

Cable  television  (CATV)  is  nearly  as  old  as  broadcast  television.  The 
former  began  in  Pennsylvania  in  1948,  when  an  appliance  dealer  who  hoped  to 
increase  his  TV  set  sales  put  an  antenna  on  a  hilltop  and  relayed  the  local 
broadcasting  signals  by  wire  to  nearby  homes  with  poor  over-the-air 
reception.  Small-scale  entrepreneurs  elsewhere  soon  discovered  they  could 
make  a  profit  by  wiring  communities  where  hilly  terrain  or  other  obstacles 
made  TV  reception  poor. 

CATV  thus  began  as  a  means  for  extending  the  range  of  local  broadcasting 
stations,  and  it  continued  as  such  for  some  20  years.  The  earliest  systems 
offered  three  to  four  channels  (or  however  many  local  broadcasting  signals 
could  be  received)  for  less  than  five  dollars  per  household  per  month.  The 
market  for  early  systems  consisted  of  communities  both  poorly  served  by 
broadcasting  and  densely  populated  enough  to  be  profitably  wired.  Because 
communities  of  this  description  were  limited  in  number,  CATV  subscribers 
totalled  only  14,000  in  1950  and  grew  to  750,000  (or  only  two  percent  of  all 
TV  households)  by  1960. 

Early  CATV  systems  were  small,  locally-owned,  technologically  simple 
operations.  Typical  systems  were  bootstrapped.  A  local  entrepreneur  would 
wire  a  few  blocks  of  houses,  collecting  $150-200  per  house,  which  he  would  use 
to  wire  the  next  few  blocks.  A  typical  system  consisted  of: 
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§  An  antenna  (or  antennae)  placed  at  a  site  with  good  reception  of 
surrounding  stations; 

•  A  so-called  head  end,  where  signals  received  over  the  air  were 
changed  into  pulses  transmissible  by  wire; 

•  The  coaxial  cable  itself— a  core  of  copper  wire  ensheathed  in 
aluminum  tube  with  a  layer  of  insulation  between— plus  amplifiers 
along  its  length  to  boost  the  signals;  and,  in  systems  with  more 
than  12  channels, 

•  A  converter,  at  the  receiving  end,  that  made  the  TV  set  tunable  to 
the  greater  number  of  channels  carried  by  the  wire. 

The  first  CATV  systems  could  carry  a  maximum  of  12  channels.  This 
channel  capacity,  low  compared  with  that  of  systems  being  built  today,  was 
determined  not  by  the  wire  itself— which  then,  as  now,  could  carry  60  channels 
of  video  with  sound— but  by  the  limitations  of  converters  and  amplifiers. 

Even  12-channel  capacity,  however,  exceeded  the  number  of  local  broadcast 
signals  available  for  retransmission.  Therefore,  CATV  operators  began  using 
microwave  relays  to  import  the  signals  of  more  distant,  non-network  stations 
in  order  to  make  cable  service  more  attractive  by  increasing  the  customers' 
program  choices.  By  importing  signals  of  remote  stations,  cable  operators 
made  their  first  effort  to  offer  something  more  in  a  specific  market  than  the 
broadcast  stations  serving  that  market  could  provide. 
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These  early  attempts  to  increase  television  services  were  quickly 
squelched  by  the  broadcast  industry,  which  worried  that  new  CATV  channels 
would  cut  into  local  broadcasters'  audience  and  ad  sales.  Broadcast  lobbyists 
persuaded  the  Federal  Communications  Commission  (FCC)  to  impede  cable 
companies  from  importing  distant  signals.  The  FCC  accomplished  this  by 
denying  CATV  companies  licenses  for  the  microwave  links  necessary  to  bring  in 
outside  signals.  (The  FCC  at  that  time--1962— directly  regulated  microwave, 
which  used  the  public  airwaves,  but  not  cable,  which  did  not.) 

This  decision  was  one  of  the  broadcast  industry's  several  successful 
uses  of  the  regulatory  process  to  retard  the  growth  of  cable  television.  The 
industry's  key  argument,  which  the  FCC  ostensibly  accepted,  was  that  CATV 
would  threaten  local  broadcasting,  the  strength  of  which  was  deemed  by  the  FCC 
to  be  in  the  public  interest. 

The  1960s  were  the  CATV  industry's  Dark  Ages.  The  FCC  assumed  direct 
regulatory  authority  over  cable  in  1965  and  adopted  several  rules  that 
discouraged  CATV  operators  from  offering  additional  services.  Systems  were 
required  to  carry  all  "local"  stations  before  bringing  in  distant 
signals— "local"  meaning  any  station  claiming  to  be  "significantly  viewed"  in 
the  area  served  by  the  cable  system.  These  "must  carry"  stations  sometimes 
filled  up  most  of  a  CATV  system's  channel  space. 

Several  other  FCC  rules  also  made  life  difficult  for  CATV  operators. 
Systems  were  required  to  offer  a  minimum  number  of  channels,  to  originate 
their  own  programs,  to  offer  production  facilities,  and  to  pay  copyright  fees 
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for  certain  programs.  Although  many  of  these  rulings  were  successfully 
challenged  in  the  courts,  regulatory  policies  had  a  decidedly  chilling  effect 
on  investment  in  CATV  development. 

Unfriendly  regulators  were  not  CATV's  only  obstacle.  The  industry 
itself  was  mainly  a  collection  of  small,  pluralistically  owned  systems  in 
rural  markets.  Winning  new  subscribers  required  offering  programs  unavailable 
on  local  broadcast  stations,  but  such  programming  cost  more  than  most  small 
systems  could  afford,  and  FCC  rules  restricted  the  use  of  free  programming 
from  distant  stations.  Even  had  operators  been  able  to  buy  programs 
comparable  to  those  carried  by  local  stations,  they  possessed  no  efficient 
means  for  receiving  those  programs:  leased  phone  lines  were  too  expensive, 
and  communications  satellites  were  not  yet  in  widespread  commercial  use. 
Finally,  sheer  uncertainty  about  consumer  demand  for  new  services  made  CATV 
operators  reluctant  to  assume  the  financial  risks  of  developing  those 
services:  cable  system  owners  were  not  programmers  but  enterprising 
technicians  who  knew  how  to  make  a  profit  installing  wire. 

To  be  sure,  many  operators  providing  the  sole  service  to  remote  or 
signal-shadowed  areas  were  doing  quite  well  despite  the  constraints.  A  CATV 
system  required  substantial  capital  to  install,  but  once  installed,  its 
operating  costs  were  minimal.  A  small  system  of  10,000  subscribers  paying  $5 
a  month  grossed  $600,000  a  year.  Payback  on  the  high-capital  investments 
might  take  10  to  15  years,  depending  on  terms,  but  monthly  cash  flow, 
depreciation  for  tax  purposes,  and  potential  for  adding  new  customers  all  made 


Final  Report/EMW-C-0979 
CATV  Applications 


many  cable  systems  financially  attractive.  Many  risk  takers  became  quite  rich 
building  systems  in  rural  areas  and  selling  those  systems  a  few  years  later 
for  a  tremendous  profit. 

All  that  this  mini-bonanza  proved,  however,  was  that  CATV  systems  were 
profitable  in  captive  markets,  where  people  would  pay  a  minimal  monthly  fee  to 
receive  the  same  channels  that  most  people  received  free  (save  for  the 
increases  that  advertising  costs  added  to  the  prices  of  consumer  goods).  This 
fact  came  as  no  surprise. 

What  had  not  been  proved  was  that  CATV  could  be  profitable  in  locations 
already  well-served  by  broadcasting.  Without  something  new  and  different  to 
offer  viewers,  CATV  service  had  little  appeal,  and,  for  reasons  mentioned 
above,  something  new  and  different  was  hard  to  come  by. 

The  CATV  industry  as  a  whole,  therefore,  entered  the  1970s  in  a  rather 
malnourished  condition.  Stock  values  were  depressed,  urban  systems  were 
showing  marginal  profits,  and  some  companies  were  on  the  verge  of  going  under. 

This  financial  emaciation  belled  the  promise  of  the  multichannel 
technology,  which  had  already  been  touted  by  media  visionaries  as  "the 
television  of  abundance."  CATV's  large  channel  capacity,  which  solved  the 
problem  of  frequency  scarcity,  could  make  television  channels  as  diverse  as 
magazines.  Some  of  these  channels  would  be  reserved  for  governmental  and 
educational  uses,  to  Increase  e  tended  ning  and  civic  involvement.  Others 
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would  be  used  to  serve  the  needs  of  specialized  audiences,  such  as  the 
handicapped  and  the  elderly.  Still  others  would  carry  ethnic  programming  and 
cater  to  a  variety  of  subcultures. 

CATV's  two-way  capacity  (a  signal  can  travel  up  a  wire  as  easily  as  down 
it)  would  make  possible  several  "interactive"  services.  These  included  home 
shopping,  home  banking,  electrical  load  management,  and  accessing  of  computer 
banks. 


These  were  but  highlights  of  the  benefits  described  in  the  Sloan  Report 
(1971),  a  seminal  early  document  on  the  public  service  potential  of  CATV,  and 
in  other  reports.  Cable  television  could  do  everything  but  scrub  the  floors. 

But  what  was  the  market  for  these  services,  and  who  would  capitalize 

t^em? 


These  questions  are  still  being  answered  today. 

Meanwhile,  in  the  early  1970s,  those  companies  which  had  spent  large 
sums  constructing  urban  cable  systems,  only  to  find  weaker  markets  and 
stronger  restrictions  than  expected,  were  seeking  ways  to  attract  more 
subscribers.  Their  wishes  were  answered  in  the  form  of  pay  television,  a 
service  made  possible  by  a  technology  as  complex  as  CATV  was  simple--satel lite 
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Home  Box  Office,  (HBO)  owned  by  Time  Inc.,  had  begun  on  Manhattan  Cable 
TV  as  a  cornnercial-free  entertainment  channel  featuring  movies.  In  1975,  HBO 
leased  a  transponder  (a  receiving  and  transmitting  device)  on  the  conmercial 
satellite  Satcom  I  and  began  to  send  its  programming  to  CATV  systems  across 
the  country.  Subscribers  paid  an  additional  charge  for  HBO  (separate  from  the 

monthly  charge  just  to  be  connected  to  cable),  and  HBO  split  these  revenues 
with  the  CATV  operator. 

HBO's  success  is  legend  within  the  CATV  industry.  Within  two  years 
after  beaming  its  movies  from  the  bird,  HBO  was  running  in  the  black,  a  rare 
feat  in  the  risky  business  of  mass  programming.  During  the  three  years  prior 
to  satellite  distribution,  HBO  had  managed  to  acquire  only  200,000 
subscribers;  during  its  seven  post-satellite  years,  the  channel  has  collected 
nine  million  customers,  at  an  average  fee  of  $10  per  month. 

HBO  s  experiment  changed  the  CATV  business  in  several  crucial  ways. 

First,  it  interconnected  a  large  number  of  geographically  dispersed  CATV 
systems,  thereby  amassing  a  large  enough  subscriber  base  to  pay  for  the  sort 
of  expensive  programming  needed  to  attract  still  more  subscribers.  Satellite 
interconnection  would  henceforth  allow  CATV  companies  to  become  part  of  a 
system  capable  of  reaching  a  mass  national  audience,  with  the  resulting 
economies  of  scale  necessary  for  purchasing  competitive  programs. 
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Second,  HBO  demonstrated  that  a  significant  number  of  subscribers  would 
pay  an  extra  monthly  fee  for  a  new  program  service.  Channels  for  which  the 
user  paid  directly  had  been  tried  before--both  by  means  of  scrambled  broadcast 
signals  and  by  microwave--but  never  on  a  scale  portended  by  satel lite-to-cable 
distribution. 

Third,  HBO  established  a  financial  arrangement  by  which  the  purveyors  of 
new  channels  of  programming  would  pay  the  CATV  operator  to  carry  that 
programming.  The  CATV  operator  was  suddenly  selling  an  audience  to  program 
vendors,  just  as  local  broadcasting  stations  sold  audiences  to  the  three 
commercial  networks.  Because  the  programmer  considered  the  audience  more 
valuable  than  the  CATV  operator  did  the  programs,  the  cash  flowed  in  the 
operator's  direction. 

HBO  had  created  a  new  national  network,  small  in  audience  compared  to 
the  three  broadcasting  nets  but  still  unquestionably  lucrative.  Its  success 
prompted  competition.  Within  three  years.  Showtime  and  The  Movie  Channel, 
both  offering  commercial -free  movies,  were  on  the  bird.  Time  Inc.  launched  a 
second  channel,  Cinemax.  Still  other  pay  services  followed. 

Other  entrepreneurs  found  that  charging  the  viewer  a  monthly  fee  was  not 
the  only  way  to  finance  a  satellite  network.  Ted  Turner  created  the  first 
"superstation"  in  1976  by  using  satellite  to  achieve  national  coverage  for 
WTBS,  his  independent  broadcasting  station  in  Atlanta.  Turner  charged  CATV 
systems  10$  per  subscriber  per  month  to  receive  WTBS,  which  carried  exclusive 
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coverage  of  Atlanta  Braves  games.  Many  systems  decided  that  the  cost  of 
acquiring  this  and  other  satellite  channels  would  be  more  than  offset  by  the 
new  subscribers  this  programing  would  attract. 

Yet  a  third  way  to  support  a  satellite  channel  was  through  advertising. 
The  Entertainment  and  Sports  Programming  Network  (ESPN),  owned  by  Getty  Oil, 
is  one  example. 

The  satellite  channels,  whether  pay  channels  or  those  supported  by  other 
means,  allowed  CATV  operators,  little  by  little,  to  build  the  varied  program 
menu  needed  to  attract  subscribers  in  well-saturated  media  markets.  At  the 
same  time,  the  regulatory  climate  brightened  as  FCC  rulings  were  either 
reversed  or  stalled  by  means  of  litigation  and  more  organized  lobbying. 

Both  these  trends  put  CATV  on  its  feet.  The  larger  media  markets  began 
to  look  good  again,  and  more  entrepreneurs  gambled  that  the  public  appetite 
for  new  television  fare  was  far  from  sated.  A  surge  of  wiring  began  as  CATV 
companies  competed  for  franchises  in  larger  markets  (franchising  will  be 
explained  later  on).  CATV  companies  put  in  14,000  miles  of  new  cable  in  1975, 
and  this  installation  rate  grew  steadily  year  after  year  to  a  total  of  89,000 
miles  of  new  cable  laid  in  1981.  The  industry's  annual  capital  expenditures 
rose  from  $127  million  in  1975  to  $1.5  billion  in  1981.  Nationally,  the 
percentage  of  households  passed  by  cable  (that  is,  the  percentage  to  which 
cable  is  aval  Table,  not  those  which  actually  subscribe)  has  risen  from  30  to 
60  percent  since  1975. 
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1.2  A  Profile  of  CATV  Today 


Thirty  years  ago,  the  CATV  industry  was  a  paltry  collection  of 
mom-and-pop -owned  conduits  for  local  broadcasting  signals.  Today  the  industry 
is  somewhat  closer  to  becoming  a  nationally  interconnected  broadband 
communications  system  capable  of  providing  many  services  in  addition  to 
sports,  light  entertainment,  and  even  high  culture.  Despite  tremendous 
growth,  however,  the  "wired  nation"  is  still  years  away,  and  the  average  cable 
system,  for  all  the  hoopla,  is  hardly  a  high  technologist's  dream. 

There  are  now  about  5,000  separate  cable  systems  in  the  United  States. 
Although  60  percent  of  American  households  can  now  receive  cable  service  if 
they  choose  to,  only  34  percent  actually  do.  In  other  words,  nearly  one  out 
of  every  two  households  passed  by  cable  chooses  not  to  subscribe.  Still  and 
all,  34  percent  penetration,  triple  the  percentage  in  1975,  represents  28 
million  households.  Furthermore,  cable  penetration  has  jumped  13  percentage 
points  during  the  past  two  years  alone--the  annual  rate  of  growth  has 
increased  dramatically.  In  absolute  terms,  about  140,000  new  homes  subscribed 
to  cable  each  month  during  the  mid-1970s;  about  514,000  households  became  new 
subscribers  each  month  during  1982. 

Most  of  these  new  subscriptions  are  coming  from  the  larger  markets,  but 
cable  penetration  remains  higher  in  medium-  to  small -sized  communities.  Big 
cities,  already  rich  in  media  and  cultural  activities,  are  riskier  ventures, 
and  more  expensive  to  wire,  than  suburban  areas  in  somewhat  smaller  markets. 
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As  a  result,  several  key  cities  have  not  yet  been  wired.  Among  the  20  most 
populated  cities,  major  portions  of  Chicago,  Detroit,  Washington,  Minneapolis, 
Denver,  and  Baltimore  do  not  yet  have  cable.  Within  the  big  cities  that  are 
fairly  well -covered,  such  as  New  York  and  Los  Angeles,  many  of  the  poorer 
neighborhoods  have  not  yet  been  wired,  for  the  obvious  reason  that  cable 
companies  have  sought  out  communities  likely  to  pay  more  on  leisure 
activities.  At  the  other  end  of  the  population  density  spectrum,  very  rural 
areas  are  likewise  neglected  because  of  the  high  cost  of  extending  the  cable 
to  each  home. 

The  fundamentals  of  cable  technology  have  changed  little  for  the  past  30 
years.  An  antenna,  headend  and  trunk  line  and  tributaries  still  constitute 
the  basic  elements  of  a  cable  system.  Nowadays,  however,  nearly  all  cable 
systems  possess,  in  addition  to  an  antenna  for  local  reception,  a  microwave 
receiver  for  more  distant  signals  and  an  all-important  satellite  receiving 
dish.  Moreover,  the  potential  for  increased  channel  capacity  has  grown 
markedly:  a  20-channel  converter,  developed  in  the  1960s,  was  followed  by 
36-channel,  then  52-channel  models  for  a  single  cable;  doubling  the  cable  now 
allows  state  of  the  art  systems  to  carry  120  channels. 

This  tremendous  channel  capacity  is  far  from  realized,  however.  Despite 
rapid  growth  of  the  industry  in  recent  years,  most  communities  are  still 
served  by  small,  older  systems.  In  spring  of  1981,  system  size  broke  down  as 
follows: 
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Channels  Offered 


Percent  of  All 
U.  S.  Subscribers 


CJ 

f-H 

t 

H 

58 

13  -  19 

5 

20  -  29 

21 

30+ 

16 

If  these  percentages  are  multiplied  by  the  34  percent  of  all  TV 
households  (which  include  nearly  all  the  households  in  the  country)  that 
presently  subscribe  to  cable,  national  cable  coverage  looks  like  this: 


Size  of  System 

1-12  channels 
13  -  19 
20  -  29 
30+ 


Percentage  of 
TV  Households 

19.7 

1.7 

7.1 

5.4 


Number  of 
TV  Households 

16.2  million 

1.4  million 
5.9  million 

4.5  million 


At  this  point,  by  far  the  majority  of  the  nation's  subscribers  are 
reached  by  fairly  primitive  systems.  These  systems  generally  carry  the 
network  affiliate  stations  from  the  local  and  surrounding  broadcast  markets 
(often  with  much  program  duplication);  one  or  two  independent  stations  from 
distant  markets;  one  or  two  public  television  stations;  and  perhaps  one  pay 
service,  usually  HBO  or  Showtime.  Rarely  is  there  excess  channel  capacity  in 
these  12-channel  systems,  and  this  fact  is  significant  for  public  agencies 
that  would  like  to  use  cable  to  deliver  services  other  than  entertainment. 
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At  the  moment,  the  number  of  channels  potentially  available  to  cable  via 
satellite  outstrips  the  carriage  capacity  of  most  cable  systems.  Nearly  40 
different  channels  of  programming  are  now  beamed  from  three  different 
commercial  satellites,  and  more  than  20  new  channels  are  being  planned.  New 
multiple  beam  antennae  allow  one  antenna  to  receive  signals  from  several 
satellites,  but  most  cable  systems  cannot  deliver  all  of  the  channels  they  are 
capable  of  receiving  with  just  one  dish.  As  might  be  expected,  this 
bottleneck  at  the  point  of  end-use  has  spurred  keen  competition  among 
satellite  channels  offering  similar  programming  to  be  carried  on  a  maximum 
number  of  systems. 

The  cable  systems  with  20  or  more  channels  usually  carry  several  of  the 
available  satellite  channels  and  offer  their  subscribers  increments  of 
channels  known  as  "tiers."  For  example,  the  so-called  basic  service  may 
consist  of  all  the  commercial  and  public  broadcasting  channels  in  the  area 
plus  two  or  three  of  the  satellite-delivered  channels.  These  latter  might 
include  advertiser-supported  channels  which  are  free  to  the  cable  system.  The 
first  "pay  tier"  might  include  HBO  and  another  pay  channel.  The  second  pay 
tier  might  offer  three  other  channels,  and  so  on.  The  customer  can  choose  as 
many  or  few  tiers  as  he  or  she  wants,  paying  extra  for  each  one. 
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Tiering  allows  cable  operators  to  respond  to  a  much  wider  range  of 
demand  than  would  be  possible  with  just  one  package.  It  also  allows  the 
operator  to  experiment  with  sales  gimmicks— a  channel  once  part  of  a  pay  tier 
may  suddenly  be  offered  as  part  of  the  basic  package  in  an  attempt  to  lure 
more  subscribers.  Moreover,  a  satellite  channel  delivered  free  to  the  cable 
system  may  be  offered  to  viewers  as  a  pay  channel --the  cable  operator  can 
charge  what  the  market  will  bear,  and  the  creative  marketer  can  make  big 
profits. 

According  to  FCC  data,  cable  subscribers  across  the  country  paid  an 
average  S7.69  for  basic  service  and  $9.13  for  pay  service  in  1980.  In  that 
year,  42  percent  of  all  basic  cable  customers  subscribed  to  a  pay  service; 
that  percentage  had  jumped  to  57  two  years  later.  In  1980,  gross  revenues 
from  basic  cable  service  totalled  $1.5  billion  for  the  industry,  while  gross 
receipts  from  pay  services  totalled  $550  million.  However,  most  observers 
expect  pay  services  to  outdistance  basic  within  this  decade.  According  to  the 
more  optimistic  predictions,  more  and  more  households  will  pay  more  and  more 
for  new  programming  as  cable's  penetration  rate  increases.  The  notion  that  a 
significant  number  of  households  will  pay  an  average  of  $80  or  so  per  month 
for  new  TV  offerings  is  not  outlandish  to  many  analysts  of  the  cable 
industry.  In  fact,  decisions  to  sink  huge  amounts  of  capital  into  the 
building  of  sophisticated  urban  cable  systems  have  been  predicated  upon  the 
assumption  that  households  are  willing  to  pay  much  more  for  cable-delivered 
services  than  they  do  now. 
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Cable's  rapid  growth  rate  in  recent  years  has  been  accompanied  by 
increasing  concentration  of  ownership,  as  multiple  system  owners  (MSO's)  have 
bought  out  smaller  independently  owned  systems  and  also  squeezed  out 
independents  in  the  competition  for  new  markets.  The  top  ten  MSO's  are: 

System  Humber  of  Subscribers 


1. 

American  Television  and  Communications 

1,950,000 

2. 

Tele-Communications,  Inc. 

1,900,000 

3. 

Group  W  Cable 

1,760,000 

4. 

Cox  Cable  Communications 

1,164,000 

5. 

Storer  Cable  Communications 

1,063,000 

6. 

Warner  Amex  Cable 

1,000,000 

7. 

Times -Mirror 

715,000 

8. 

Newhouse  Broadcasting 

646,000 

9. 

Roger s-UA  Cable  Systems 

560,000 

10. 

Viacom  Cablevision 

543,000 

These  ten  MSO's  serve  approximately  40  percent  of  the  nation's  cable 
subscribers;  the  30  largest  cable  companies  possess  about  60  percent  of 
subscribers.  Concentration  of  ownership  varies  regionally.  In  upscale 
California,  the  most  wired  of  states,  six  companies  serve  half  the  subscribing 
households,  and  50  other  companies  serve  the  other  half. 
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Dynamics  of  the  Industry 


Cable  television  is  in  a  fairly  early  stage  of  its  development  as  a 
major  industry.  It  is  one  of  the  most  tumultuous  and  ferociously  competitive 
businesses  in  the  country  today.  In  simplest  terms,  two  main  objectives 
prevail:  to  achieve  an  ever  larger  share  of  the  potential  subscribers  and  to 
attain  greater  control  over  each  step  in  the  business  of  peddling 
programs--either  to  advertisers  or  directly  to  viewers--which  is  ultimately 
what  the  television  game  is  about. 

Whereas  for  the  past  few  years  the  large  cable  companies  have 
concentrated  mainly  on  capturing  new  markets,  they  are  now  placing  more 
emphasis  on  increasing  subscriptions  within  the  systems  they  already  own.  It 
has  become  a  truism  within  the  industry  that  the  really  profitable  markets 
have  already  been  claimed  and  that  the  big  franchising  wars  are  over.  This 
point  should  not  be  exaggerated.  With  only  60  percent  of  homes  passed,  at 
least  a  few  more  plums  remain,  and  the  award  of  a  new  franchise  in  a 
potentially  profitable  market  is  always  top  news  in  the  trade  journals.  It  is 
true,  however,  that  the  greatest  increase  in  revenue  for  a  given  amount  of 
effort  will  come  from  gaining  new  subscribers  in  existing  svstems  and  from 
enticing  each  subscriber  to  spend  more  each  month  on  new  pay  services. 

A  second  type  of  expansion  is  occurring  in  the  form  of  vertical 
integration,  as  the  larger  MSO's  seek  to  gain,  or  to  secure,  their  control  of 
satellite  channels  and  of  production  companies  to  supply  those  channels  with 
programming.  Some  examples: 
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•  Time  Inc.  owns  ATC,  the  largest  of  the  cable  companies,  and  HBO,  the 
largest  of  the  pay  channels.  It  also  owns  Cinemax,  another  pay 
channel,  and  has  a  share  of  USA  Network,  a  basic  cable  service.  It 
supplies  those  channels  with  productions  from  Orion  Pictures,  in 
which  it  has  a  part  interest,  and  it  has  recently  made  a  deal  with 
Columbia  and  CBS  to  start  a  new  film  studio. 

•  Westinghouse  owns  Group  W  Cable,  third  largest  MSO,  and  Home  Theater 
Network,  the  sixth  largest  pay  channel.  It  also  owns  part  of  the 
Satellite  News  Channels  and  the  Nashville  Network,  and  it  has  its 
own  production  house.  Group  W  Productions. 

•  Warner  Communications  owns  Warner  Amex  Cable  (in  a  co-venture  with 
American  Express),  sixth  largest  MSO,  and  The  Movie  Channel,  third 
largest  pay  service.  It  also  owns  basic  channels  Nickolodean  and 
part  of  Music  Television.  It  also  owns  a  production  company  called 
Warner  Bros. 

•  Viacom  International  owns  Viacom  Cable,  tenth  largest  MSO,  and 
Showtime,  second  largest  pay  service.  It  also  owns  Cable  Health 
Network  and  its  own  production  house. 

There  is  further  conglomeration  within  the  conglomerates.  Viacom  has 
recently  struck  a  deal  with  Warner  Bros.,  American  Express,  MCA,  and  Paramount 
to  link  Showtime  with  the  Movie  Channel,  the  plan  presumably  being  to  join 
forces  in  giving  HBO  a  run  for  its  money. 
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Each  of  the  above  companies  control  most  of  the  pathway  from  production 
studio  to  viewers'  living  rooms,  and  there  are  other,  less  complete  monoliths 
in  the  making.  ABC,  NBC,  and  CBS  have  also  sunk  large  amounts  of  capital  into 
programming  services  for  cable:  each  has  attempted  to  market  a  satellite 
channel  or  channels,  and  each  has  formed  partnerships  to  develop  other  types 
of  cable  services  such  as  videotex  (about  which,  more  later). 

Despite  the  promise  of  El  Dorado,  however,  the  market  for  new  services 
is  presently  limited  and  uncertain.  There  have  already  been  casualties.  CBS 
Cable,  an  ad-supported  system  offering  high-budget,  lush  productions  of  the 
best  of  high  culture,  failed  after  11  months— even  after  reaching  5  million 
subscribers  on  502  separate  systems— for  lack  of  advertising  support. 

RCA-owned  The  Entertainment  Channel,  a  pay  service  that  had  succeeded  in 
securing  exclusive  rights  to  BBC  productions,  folded  after  eight  months  and  a 
loss  of  $34  million;  the  service  reportedly  could  not  gain  access  to  enough 
systems  and  was  unable  to  attract  subscribers  for  its  mix  of  programming. 

The  cable  industry  is  thus  in  a  state  of  flux,  and  no  one  can  predict 
the  shape  it  eventually  will  assume,  even  though  the  beginnings  of  some  trends 
are  apparent.  Compared  to  the  broadcasting  business,  cable  is  still  very 
segmented,  despite  some  attempts  to  integrate.  At  the  moment,  program 
production,  distribution  to  national  and  regional  audiences,  and  final 
delivery  to  the  consumer  are  accomplished  by  a  welter  of  interdependent 
players,  each  of  which  controls  a  share  of  only  one  or  two  of  the  several 
elements  required  for  the  cable  business  to  work. 
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Cable  companies  must  compete  not  only  among  themselves  for  a  share  of 
the  total  cable  market  but  also  with  other  media  for  a  share  of  the  total 
entertainment  market.  And  what  many  consider  to  be  cable's  arch 
opponent— AT&T  and  local  phone  companies— has  only  begun  to  enter  the  fray. 
(The  phone  company  is  the  only  other  business  that  makes  its  profits  by 
selling  consumers  access  to  a  wire  that  can  carry  information;  the  cable 
industry's  wire  can  carry  more,  and  more  various  information,  but  the  phone 
company's  wire  has  65  million  more  subscribers  and  is  supported  by  a  capital 
source  and  infrastructure  considerably  larger  than  the  cable  industry's). 

Program  services  must  compete  for  access  to  cable  systems  and  for  a 
limited  amount  of  space  on  the  available  satellites.  Once  they  succeed  in 
reaching  the  TV  set,  they  must  compete  for  a  share  of  the  consumer's 
disposable  income.  There  may  be  40  channels  bouncing  off  satellites  today, 
but  most  analysts  agree  that  only  a  handful  of  them  will  be  beaming  five  years 
from  now. 

Cable  seems  to  be  off  to  a  good  start,  but  many  things  have  to  happen  at 
the  same  time  for  it  to  match  the  trajectories  of  the  optimists'  projected 
growth  graphs.  Les  Brown,  for  years  the  New  York  Times'  television  expert  and 
now  editor-in-chief  of  Channels  magazine,  has  summed  the  matter  up: 

"The  real  power  of  cable  as  a  new  communications  medium  will  be  felt 
when  the  biggest  cities  are  wired  and  the  oldest  systems  are  updated. 
That  will  allow  the  satellite-distributed  programming  to  attain 
something  approaching  the  uniform  national  coverage  that  has  been  the 
s  rength  of  the  conmerclal  broadcast  networks  all  these  years." 
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Expanding  the  channel  capacity  of  the  nation's  2,600  12 -channel 
systems— roughly  half  of  all  systems— and  wiring  the  uncabled  portions  of  the 
largest  cities  are  tasks  requiring  copious  capital.  The  availability  of  that 
capital  will  depend  on  the  strength  of  consumer  demand  for  new  cable-delivered 
services.  Thus  far,  only  channels  offering  contnercial-free  non-stop  movie 
programs  have  proved  profitable,  and  there  are  only  so  many  good  movies 
available.  The  scores  of  other  satellite  channels  are  running  on  hope  and 
borrowed  money.  The  non-video  services  for  which  profitability  is 
predicted— videotex,  home  security  systems,  home  banking  and  shopping,  and 
energy  management,  to  name  a  few— are  still  in  the  market-testing  stages. 

Cable  may  yet  prove  to  be  the  communications  industry  of  the  future,  but 
at  this  point  the  returns  are  only  beginning  to  come  in.  This  is  a  point  to 
be  underscored  when  contemplating  the  many  public  benefits,  including 
emergency  management,  that  a  nationally  pervasive  broadband  communications 
system  could  deliver.  That  system  is  not  yet  in  place.  And  assuming  its 
development  continues  to  depend  primarily  on  market  forces  (rather  than  public 
financing),  such  a  system  will  materialize  in  direct  proportion  to  the  growth 
of  consumer  demand  for  new  services. 
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2.0  CATV  TECHNOLOGY 

2.1  Basic  Technology  of  Cable  Systems 

Cable  systems  are  simply  television  broadcast  systems  that  transmit 
their  signals  down  a  wire  (the  coaxial  cable)  instead  of  radiating  it  through 
space.  Both  a  cable  system  and  a  standard  broadcast  television  station  have 
central  studios  and  transmitters.  In  a  broadcast  television  station  the 
transmitter  is  connected  to  a  large  antenna  which  radiates  the  signal  through 
space  so  that  it  can  be  received  by  anyone  with  a  television  antenna  and  a 
television  receiver.  However,  in  a  cable  system,  the  transmitter  is  connected 
to  the  coaxial  cable  which  is  connected  directly  to  the  television  receiver. 
The  coaxial  cable  continues  the  television  signals  within  the  cable.  It  keeps 
the  television  signal  frGm  leaking  out  and  also  prevents  unwanted  signals 
(interference)  from  leaking  in.  This  ability  to  continue  and  limit  the 
distribution  of  television  signals  is  the  essence  of  the  whole  cable 
television  business.  The  two  major  outcomes  of  the  ability  to  continue  the 
television  signals  are:  1)  the  whole  radio  frequency  spectrum  can  be  used  to 
transmit  television  signals  without  interfering  with  other  uses  (such  as 
aircraft  communication  and  navigation,  police  radio,  etc.).  The  cable  system 
In  essence  doubles  the  size  of  the  frequency  spectrum  (See  Diagram  1). 
Secondly,  because  you  can  continue  the  signal,  you  can  control  who  receives 
it.  To  receive  the  signals  you  have  to  physically  attach  a  wire  from  the 
cable  to  the  television  receiver.  This  means  that  the  person  that  wants  to 
receive  the  signal  can  be  charged  for  the  privilege  of  connecting  into  the 
cable  network. 
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Cable  television  systems  are  called  the  structured  system.  Diagram  2 
shows  what  is  meant  by  this.  From  the  "root"  or  hub  of  the  system  the  cable 
fan  out  through  "trunks",  "feeders"  and  "drops"  to  individual  households  much 
as  trunks,  branches  and  stems  connect  individual  leaves  to  the  tree.  This 
particular  architecture  evolved  in  the  early  1950s  when  cable  systems  were 
only  community  antenna  systems  that  provided  the  normal  broadcast  channels  to 
areas  with  poor  reception. 

The  components  of  the  cable  system,  as  shown  in  Diagram  2,  are 
principally  the  headend  or  hub;  the  trunk  and  feeder  distribution  network  of 
cables  and  amplifiers;  the  multitap  and  drop  to  the  subscriber's  residence  and 
the  converter  located  (usually)  adjacent  to  the  subscribers  television  set. 
While  the  technology  of  each  of  these  components  has  advanced  considerably, 
the  structure  of  a  modem  cable  system  is  very  similar  to  the  early  cable 
systems  of  the  50s  and  60s.  The  cable  systems  of  today  differ  from  the  early 
systems,  the  way  a  Boeing  747  differs  from  a  DC-3.  The  basic  principles  are 
the  same.  The  components,  while  considerably  advanced,  are  generally  all 
arranged  in  the  same  manner  but  the  capacity  of  the  system  is  much  greater. 
Early  DC-3's  carried  40  passengers,  a  747  carrys  almost  400.  Early  cable 
systems  carried  5  channels,  modern  systems  can  carry  up  to  120. 
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Diagram  2 
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2.1.1  The  Headend  or  Hub 


The  headend  is  the  originating  point  of  all  the  services  available  over 
the  cable.  The  early  cable  system  headends  consisted  simply  of  an  antenna  on 
top  of  a  mountain  or  some  other  location  with  good  reception  and  a  small 
building  near  the  base  of  the  antenna.  The  antenna  received  conventional  TV 
broadcast  signals  and  the  signal  processing  equipment  in  the  building 
amplified  and  "cleaned  up"  the  TV  signal  for  rebroadcast  over  the  cable 
network.  This  headend  was  unmanned  and  the  building  contained  perhaps  ten 
pieces  of  electronic  equipment  costing  fifty  to  one  hundred  thousand  dollars. 
Eventually  cable  television  operations  began  originating  some  of  their  own 
services,  usually  a  time  and  weather  channel  with  a  few  local  advertisements 
thrown  in.  This  consisted  of  a  motorized  camera  that  would  rotate  back  and 
forth  televising  a  thermometer,  barometer,  wind  velocity  indicator,  clock  and 
some  handwritten  advertisements.  The  output  of  this  camera  was  fed  into  a 
modulator  which  generated  the  signal  on  the  proper  television  channel.  This 
signal  was  then  combined  with  other  TV  signals  and  transmitted  over  the 
cable.  At  this  level  the  headend  was  still  a  rather  simple  and  inexpensive 
operation.  This  level  was  generally  sufficient  for  cables  with  up  to  12 
channels  of  capacity.  Diagram  3  shows  the  components  of  an  early  cable 
headend . 
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Diagram  3 
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Several  major  events  in  the  cable  industry  changed  the  headend  from  a 
small  unmanned  equipment  shed  Into  a  multimil lion-dol lar  facility  manned 
twenty  four  hours  a  day.  The  technology  of  the  cable  equipment  improved  to 
the  point  where  first  30  to  35  and  then  50  to  100  channels  could  be 
transmitted  over  the  cables.  Since  each  channel  requires  a  signal  processor 
modulator  the  amount  of  equipment  in  the  headend  increased  dramatically. 
Secondly,  to  fill  up  the  new  channels  the  cable  operator  had  to  find  more 
sources  of  programming  than  simply  retransmitting  broadcast  signals.  To 
obtain  this  new  programming  the  cable  operator  had  to  install  microwave 
receiving  equipment  and  satellite  receiving  stations.  A  third  major  event  was 
the  Increase  in  requirements  for  local  origination  facilities.  In  order  to 
win  a  franchise,  the  cable  operator  would  promise  to  build  and  equip  a 
television  production  studio  that  the  community  could  use  as  it  wished.  The 
competition  for  franchises  was  fierce  and  these  studios  quickly  grew  from 
small  operations  to  profess ionally-equiped  and  staffed  studios. 

Diagram  4  shows  what  a  modem  headend  might  consist  of.  Typically  the 
following  Items  might  be  Incorporated: 

2. 1.1.1  Over  the  Air  or  "Off  Air"  Antennas 


These  are  the  same  antennae  the  early  cable  systems  used  to  receive 
regular  broadcast  channels  and  retransmit  them  over  the  cable.  The  FCC  has 
many  rules  governing  this  aspect  of  cable.  However  the  cable  must  carry  all 
"locally  broadcast"  stations  and  all  "significantly  viewed"  stations. 
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2. 1.1. 2  Microwave  Receiving  Equipment 

If  a  cable  operator  wishes  to  provide  distant  television  stations  he  may 
arrange  to  have  the  station  transmitted  over  a  microwave  relay  system  by  any 
of  the  common  carrier  microwave  transmission  operations.  In  addition,  many  of 
the  cable  operations  are  constructing  their  own  microwave  systems  to  exchange 
programming.  In  general  a  microwave  signal  can  travel  only  25  miles  before  it 
must  be  retransmitted. 

2. 1.1. 3  Satellite  Receiving  Stations 

Communication  satellites  are  located  in  geosynchronous  orbits  22,300 
miles  above  the  earth.  At  this  altitude,  they  make  one  revolution  every  24 
hours.  So  they  appear  to  be  standing  still  in  relationship  to  the  ground. 
These  satellites  are  broadcast  relay  stations  containing  transponders.  The 
transponders  pick  up  signals  beamed  at  them  from  an  uplink  station  and 
retransmit  them  back  to  earch  to  a  receiving  station  often  called  an  earth 
station,  a  TVRO  CFV  receive  only)  or  simply  a  "dish".  The  major  advantage  of 
the  satellite  is  that  from  one  uplink  station  you  can  transmit  to  the  whole 
United  States.  Because  the  signals  from  the  satellite  to  the  earth  station 
are  extremely  weak  a  large  diameter  receiving  antenna  and  sophisticated 
preamplifiers  and  receivers  are  required.  When  the  cable  operators  first 
started  using  satellite  the  FCC  required  an  antenna  9  meters  (30  ft)  in 
diameter.  These  earth  stations  cost  in  excess  of  $100,000  and  only  the 
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largest  cable  systems  (ones  with  5,000  subscribers  or  more)  could  afford  such 
a  capital  investment.  When,  in  the  late  70s,  the  FCC  authorized  the  use  of 
4.5  meter  (15  feet)  antennas  the  price  of  an  earth  station  dropped  to 
approximately  $8,500.  At  this  price  every  single  cable  operator  could  afford 
an  earth  station  and  the  number  of  subscribers  buying  TV  programming 
transmitted  via  satellites  jumped  from  67,000  in  1974  to  9,000,000  in  1982. 

Each  satellite  is  capable  of  transmitting  several  TV  channels  and  a 
single  earth  station  (antenna  plus  pre-amplifier)  is  capable  of  receiving  all 
of  them.  A  receiver  and  modulator  is  needed  in  the  headend  for  each  channel 
to  be  received.  Originally  each  earth  station  could  only  receive  signals  from 
one  satellite,  and  several  cable  operators  were  installing  several  earth 
stations  at  each  headend  in  order  to  take  advantage  of  the  programming 
available  from  several  satellites.  However  new  multiple  beam  antennas  allow 
one  antenna  to  receive  signals  from  several  satellites. 

2. 1.1. 4  Automated  Channels 


The  original  automated  channels  were  the  simple  weather  and  time 
broadcasts  mentioned  above.  Through  the  use  of  character  generators  these 
automated  channels  were  rapidly  expanded  to  provide  many  alphanumeric  services 
such  as  news,  weather,  sports,  stock  quotes,  channel  listings  and  community 
bulletin  boards.  A  character  generator  is  a  special  computer  that  accepts 
input  from  telephone  lines  or  keyboards  and  formats  the  data  into  alphanumeric 
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Information  to  be  displayed  on  the  TV  screen.  The  input  to  a  character 
generator  might  come  over  a  leased  telephone  line  from  one  of  the  wire 
services  such  as  The  Associated  Press  or  Reuters  while  the  output  is  connected 
to  a  TV  modulator.  State-of-the-art  character  generators  are  capable  of 
storing  thousands  of  pages  of  information  and  programming  10  or  more  channels. 

2.1.1. 5  FM  Radio 


Cable  systems  usually  provide  local  FM  stations  over  the  cable  as  well 
as  special  audio  programming  that  is  created  especially  for  cable. 

2. 1.1. 6  Local  Origination  Facilities 

Until  recently  a  cable  system  would  install  a  small  studio  and  control 
center  consisting  of  a  few  low  cost  cameras  and  perhaps  a  portable  videotape 
and  camera  unit  (portapak).  Such  a  studio  would  cost  up  to  $100,000  and  be 
operated  on  a  part-time  basis  by  normal  cable  system  employees.  However  the 
major  city  franchise  applicants  have  promised  elaborate  local  origination 
facilities  costing  1  to  2  million  dollars.  These  studios  would  contain 
broadcast  quality  cameras,  videotape  and  editing  equipment,  mobile  production 
vans,  mobile  microwave  gear  and  several  portapaks.  Some  franchisees  have 
promised  50  employees  for  local  program  production  and  operating  budgets  of 
several  million  dollars  per  year. 
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2. 1.1. 7  Switching  and  Computer  Equipment 

With  many  channels  to  fill,  a  multitude  of  program  sources  and  many 
rules  about  blacking  out  certain  programs  (so  as  not  to  injure  local  broadcast 
stations)  cable  operators  need  to  be  able  to  switch  almost  any  program  source 
onto  any  channel.  This  requires  fairly  sophisticated  video  switching 
equipment  which  is  now  generally  computer-controlled. 

In  addition,  as  pay  per  view  television  becomes  more  popular, 
computerized  communication  equipment  is  installed  in  the  headend  to  transmit 
instructions  to  the  equipment  located  in  each  individual  subscriber's 
residence.  These  instructions  allow  reception  of  certain  channels  only  if  the 
subscriber  is  willing  to  pay  for  them. 

As  two-way  cable  becomes  more  popular  the  headend  will  become  a  true 
computer  communications  center  switching  data  streams  from  any  source  to  any 
destruction  and  interfacing  to  the  rest  of  the  worldwide  communication  network. 
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2.1.1 .8  Multiple  Headends  or  Hubs 

Due  to  technological  limitations  described  in  the  next  section, 
transmission  on  a  cable  is  limited  to  approximately  five  miles.  After  that 
distance  the  quality  of  the  signal  degrades  to  the  point  of  unacceptability. 
This  means  that  any  headend  can  only  serve  an  area  with  a  radius  of  five 
miles.  To  service  large  franchises,  a  single  headend  is  not  sufficient.  A 
hub  system  of  multiple  headends  is  used  to  cover  the  area.  The  decision  must 
then  be  made  on  whether  and  how  to  interconnect  the  hubs.  Several  options  are 
available  including: 

A.  Virtual  duplication  of  the  entire  master  headend  at  each  hub 
including  off  air  antennas,  satellite  earth  stations,  etc.  Each  hub 
becomes  in  essence  its  own  cable  system.  Microwave  links  are 
provided  to  feed  certain  channels  to  all  of  the  hubs. 

B.  Master  headend  with  simple  retransmission  hubs,  all  interconnected. 
The  method  of  interconnection  is  critical  since  very  little  signal 
degradation  Is  allowed  over  this  path.  For  small  systems,  (12  to  30 
channels)  a  simple  multichannel  microwave  system  is  sufficient.  For 
systems  with  a  larger  number  of  channels,  special  microwave  links 
called  amplitude  modulated  links  (AML's)  are  required.  AML  systems 
deliver  high  quality  pictures  but  are  not  reliable  in  areas  of  heavy 
rainfall.  The  rain  attenuates  the  AML  signal  rapidly,  noticeably 
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degrading  the  quality  of  the  signal.  Other  interconnection  options 
include  multiple  cable  "super  trunks"  that  use  a  frequency  modulated 
transmission  technique.  The  most  recent  designs  use  fiber  optics  to 
interconnect  the  hubs. 

Interconnection  or  duplication  of  headends  is  determined  by  cost  and 
reliability.  For  small  systems  with  less  than  four  hubs  it  is  usually  less 
expensive  to  simply  duplicate  master  headends.  Above  four  headends  an 
interconnected  hub  scheme  is  more  economical.  However,  the  interconnection 
method  must  be  highly  reliable  and  may  even  require  redundant  connections  run 
over  different  physical  routes. 

2.2  The  Distributi on  Network 

As  mentioned  earlier,  one  of  the  essential  elements  of  the  cable  system 
is  the  fact  that  the  signals  are  broadcast  over  coaxial  cable  instead  of 
through  space.  Coaxial  cable  is  a  unique  transmission  medium  whose  properties 
have  determined  the  capabilities  of  the  cable  systems. 

Coaxial  cable  consists  of  single  metallic  conductor  centered  within  a 
circular  outer  shielding  conductor.  The  coimunication  signals  travel  on  the 
inner  conductor  while  the  outer  conductor  keeps  the  desired  signals  in  and  the 
undesired  signals  out.  The  early  cable  had  a  copper  inner  conductor 
surrounded  by  a  solid  plastic  insulator  around  which  a  braided  copper  outer 
conductor  was  wrapped.  Modem  cable  has  a  copper  coated  aluminum  inner 
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conductor  while  the  old  braided  copper  outer  conductor  has  been  replaced  by 
solid  aluminum  tube.  The  original  solid  plastic  insulation  has  been  replaced 
by  a  "gas  injected  foamed  polyethylene"  insulation. 

The  overriding  property  of  coaxial  cable  is  that  it  attenuates  the 
signals  transmitted  on  it.  The  attenuation  is  in  proportion  to  the  square 
root  of  the  frequency.  Typically  a  cable  will  have  an  attenuation  of  0.5 
dB/100  ft.  at  55  mHZ.  Because  the  signal  is  attenuated  (reduced)  it  must  be 
amplified  (boosted)  periodically  along  the  cable.  It  is  the  improvement  in 
the  technology  of  amplification  that  has  allowed  for  the  dramatic  increase  in 
channel  capability  of  the  cable. 

Each  TV  channel  takes  up  6  mHZ  of  space  in  the  electromagnetic 
spectrum.  As  shown  In  Diagram  1,  over  the  air  broadcast  TV  takes  place  in 
three  places  In  the  spectrum.  Channels  2  through  6  are  broadcast  between  54 
and  88  mHZ,  channels  7  through  13  are  broadcast  between  174  and  216  mHZ;  while 
UHF  channels  14  through  83  are  In  the  range  of  470  to  600  mHZ.  The  only  way 
to  get  more  channels  is  to  use  up  more  frequencies  in  the  electromagnetic 
spectrum. 

The  first  cable  amplifiers  of  the  early  50's  were  single  channel  vacuum 
tube  units.  The  fact  that  each  amplifier  could  only  handle  one  channel 
limited  the  systems  to  three  to  five  channels.  The  next  generation  (and  all 
subsequent  generations)  of  amplifiers  were  broadband  amplifiers  capable  of 
amplifying  several  channels  at  once.  It  is  the  increase  in  band  width  of  the 
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amplifiers  that  has  allowed  the  dramatic  increase  in  channel  capacity. 
Currently  available  amplifiers  can  successfully  handle  frequencies  up  to  450 
mHZ  allowing  up  to  60  television  channels. 

All  amplifiers  introduce  a  certain  amount  of  distortion  into  the 
television  signal.  The  greater  the  level  of  amplification  (or  gain)  the  more 
distortion  is  introduced.  Amplifiers  must  be  operated  in  a  range  of  gain 
where  the  distortion  is  neglible.  A  gain  of  20  db  (which  means  that  the 
output  signal  is  ten  times  larger  than  the  input  signal)  is  the  industry 
standard  and  allows  the  amplifiers  to  operate  in  a  relatively  noise  and 
distortion  free  manner.  If  the  attenuation  rate  of  the  cable  is  roughly  1.0 
db  per  100  ft.  then  every  2000  ft.  the  TV  signal  will  be  attenuated  by  20  dB 
and  an  amplifier  will  be  required  to  boost  the  signal  to  its  original  level. 

In  fact  that  is  the  way  modern  cable  systems  are  designed,  requiring  an 
amplifier  approximately  every  2000  ft. 

Although  the  amplifiers  are  operated  in  a  manner  to  minimize  distortion, 
each  amplifier  does  introduce  some  signal  distortion  and  noise.  As  a  result 
there  is  a  limit  as  to  how  many  amplifiers  you  can  have  cascaded  together. 

With  modern  amplifiers,  that  limit  is  approximately  32  amplifiers  in  a  row. 
With  approximately  three  amplifiers  per  mile,  the  maximum  cable  length  is 
limited  to  ten  miles.  In  fact,  conservative  design  rules  limits  the  cable 
length  to  about  five  miles. 

A  modern  cable  distribution  system  consists  of  the  parts  shown  in 
Diagram  5.  Among  those  part  are: 
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2.2.1  Trunk  Cable 

The  trunk  cable  consists  of  large  diameter  coaxial  cable  (3/4  to  1  inch 
diameter)  that  leaves  the  headend  or  hub  and  goes  through  the  service  area, 
eventually  terminating  at  the  far  end  of  the  service  area.  No  subscribers  are 
connected  to  the  trunk;  instead  bridges  amplifiers  located  along  the  trunk 
take  signals  from  the  trunk  and  feed  them  into  the  feeder  networks.  Typically 
there  is  one  mile  of  trunk  for  every  three  to  four  miles  of  feeder  cable. 

2.2.2  Trunk  Amplifiers 


Every  two  thousand  feet  the  TV  signal  must  be  amplified  by  20  dB  as 
discussed  above.  These  trunk  amplifiers  are  very  high  quality  devices 
constructed  with  hybrid  electronics  technology  (a  mixture  of  integrated 
circuit  and  discreet  components  on  the  same  substrate).  Because  the 
attenuation  of  the  cable  is  temperature  dependent  (plus  or  minus  2  db  per  2000 
ft  over  normal  temperature  ranges)  the  amplifiers  have  an  automatic  gain 
control  (AGC)  module  added  to  them.  The  AGC  adjusts  the  gain  of  the  amplifier 
so  that  the  signal  strength  is  maintained  at  proper  levels. 
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2.2.3  Bridge  Amplifiers 

To  feed  the  signals  into  the  neighborhoods  a  bridge  amplifier  takes  a 
small  portion  the  signal  off  the  trunk  and  then  amplifies  it  to  a  level 
substantially  greater  than  the  level  on  the  trunk.  This  amplified  signal  is 
then  run  through  a  splitter  which  divides  the  signal  into  four  equal  parts  to 
supply  the  feeder  lines.  Bridge  amplifiers  usually  are  the  same  quality  as 
trunk  amplifiers  but  generally  do  not  have  AGC.  The  bridge  amplifiers  and 
splitters  are  usually  located  with  the  trunk  amplifiers  in  a  weather  proof 
housing.  This  housing  also  contains  the  power  supply.  All  this  equipment 
together  is  generally  referred  to  as  a  trunk  station. 


2.2.4  Feeder  Network 


The  feeder  system  is  the  cable  that  parallels  each  street  within  a 
neighborhood  to  which  subscribers  connect.  Feeder  cable  is  usually  one  naif 
inch  in  diameter,  has  higher  attenuation  than  trunk  cable  but  costs 
substantially  less.  Feeder  lines  may  have  amplifiers  on  them.  These  feeder 
amplifiers  are  much  simpler  and  less  expensive  than  trunk  amplifiers  and 
rarely  are  cascaded  more  than  two  in  a  row.  Because  of  this  the  amplifier  can 
run  at  a  higher  gain  level  (generally  30  to  35  db)  and  still  provide 
acceptable  distortion. 
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2.2.5  Multitaps 

A  multitap  is  a  device  that  takes  a  small  portion  of  the  signal  off  the 
feeder  line  and  feeds  it  to  the  TV  sets  of  subscribers.  Multitaps  can  service 
two,  four  or  eight  subscribers.  Multitaps  are  available  with  different 
tap-off  values  that  allow  a  different  percentage  of  the  signal  to  be  tapped 
off.  Close  to  the  bridge  amplifier  or  feeder  amplifiers  the  signal  is  strong 
and  only  a  small  percentage  need  be  tapped  off.  Close  to  the  end  of  the 
feeder  line  the  signal  is  quite  weak  and  almost  all  of  it  must  be  used  to 
drive  the  subscribers  TV  set. 

2.2.6  The  Subscriber  Drop 

Once  the  TV  signal  leaves  the  multitap  it  enters  the  drop  line  which  is 
a  small  diameter  (about  1/4  inch)  coaxial  cable.  The  signal  then  goes  through 
a  matching  transformer  which  is  in  turn  attached  to  the  TV  set.  If  the  cable 
system  carries  more  than  12  channels  the  drop  line  will  generally  be  connected 
directly  to  a  device  called  a  converter  which  in  turn  is  connected  to  the  TV 
set. 


As  shown  in  Diagram  1,  the  first  twelve  cable  channels  are  carried  on 
frequencies  that  are  the  same  as  over  the  air  broadcast  channels.  For  a 
twelve -channel  system  the  cable  signal  goes  directly  to  the  TV  set  and  the 
tuner  in  the  set  selects  tir.a  channel.  For  more  than  twelve  channels  the 
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additional  cable  frequencies  must  be  shifted  to  a  frequency  the  TV  set  is 
built  to  handle.  To  do  this  a  device  called  a  converter  is  installed  between 
the  cable  and  the  TV  set. 

There  are  two  basic  types  of  converters,  block  converters  and  tuneable 
converters.  Block  converters  have  a  two-position  switch.  In  the  normal 
position  the  TV  tuner  selects  any  one  of  the  normal  12  channels.  In  the  mid 
band  position  seven  different  channels  appear  on  channel  7  through  13  of  the 
TV  channel  selector.  Block  converters  are  inexpensive  and  represent  a  low 
cost  way  of  increasing  cable  capacity  from  12  to  19  channels. 

A  tunable  converter  shifts  all  of  the  cable  channels  to  an  unused 
channel  that  the  TV  set  can  handle  (typically  channel  2,  3  or  4).  All  channel 
selection  Is  done  by  the  converter.  With  the  introduction  of  microprocessor 
technology  converters  have  become  quite  sophisticated,  containing  clocks  and 
allowing  selection  of  programs  in  advance. 

The  major  advance  in  converters  has  been  to  make  them  addressable.  A 
signal  can  be  sent  from  the  headend  over  the  cable  to  the  converter  indicating 
which  channels  the  converter  should  allow  to  be  displayed.  For  instance,  if  a 
subscriber  decides  to  receive  HBO  but  not  Showtime,  the  headend  computer  will 
Instruct  the  addressable  converter  in  that  home  to  pass  the  channel  containing 
HBO  but  block  the  one  containing  showtime.  Addressable  converters  are  new  and 
have  been  Installed  in  only  a  few  systems.  However  as  programming  schedules 
become  more  complicated  they  are  one  solution. 
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A  more  primitive  way  of  blocking  certain  pay  channels  is  to  use  a  device 
called  a  trap.  A  trap  is  simply  a  very  precise  filter  located  on  the  multitap 
that  blocks  a  specific  channel.  If  a  subscriber  desires  a  pay  service  the 
trap  is  removed  and  the  channel  can  be  shown  on  the  set.  Traps  are  very 
inexpensive  (S5.00  to  $10.00  each).  However,  they  are  expensive  to  install 
(you  have  to  send  a  serviceman  out  to  install  or  remove  the  trap).  Simple 
36-channel  converters  cost  $45.00  while  an  addressable  converter  may  cost  up 
to  $180.00 

One  of  the  major  problems  facing  cable  operators  is  the  theft  of  pay 
television  services.  Addressable  converters  and  traps  are  an  attempt  to  solve 
the  piracy  problem.  Another  method  that  has  been  tried  involves  sending  out  a 
scrambled  signal  that  requires  special  equipment  to  unscramble  the  signal  and 
make  a  useful  picture.  However  the  cost  of  the  discrambler  equipment  at  the 
subscriber  residence  is  a  major  problem.  Simple  scrambling  schemes  with 
inexpensive  descrambling  equipment  can  easily  be  defeated.  Complicated  and 
effective  scrambling  schemes  require  prohibitively  expensive  descrantoling 
equipment. 

Other  methods  of  providing  security  for  the  cable  signals  involve 
placing  all  or  part  of  the  converter  outside  on  the  utility  pole.  This  scheme 
has  many  disadvantages  but  will  prevent  theft  of  valuable  programs. 
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In  fact  the  next  big  advances  in  cable  systems  will  come  in  the 
subscriber's  drop  area  of  the  business.  As  discussed  in  later  sections  a  more 
sophisticated  subscriber  drop  than  can  process  information  as  well  as  display 
pictures  on  the  video  screen  represents  the  key  to  realizing  much  of  the 
potential  value  of  the  cable  network. 

2.2.7  Other  Featu res  of  Modern  Cable  Systems 

2. 2. 7.1  Institutional  Networks 

Most  new  cable  systems  being  built  today  have  an  additional  cable 
network  dedicated  to  general  telecommunication  users.  This  system,  called  an 
institutional  cable  or  institutional  network,  is  usually  an  entirely  separate 
trunk  cable  that  passes  all  the  major  institutions  (public  and  private)  of  the 
community.  This  cable  is  usually  installed  as  a  two-way  cable  with  the 
ability  to  carry  an  approximately  equal  number  of  channels  in  either 
direction.  For  instance  a  400  mHZ  institutional  cable  might  carry  20  channels 
in  one  direction  and  30  channels  in  the  other  direction.  Thus  the 
institutional  network  is  a  true  bidirectional  communications  link.  In 
addition,  the  institutional  cable  can  also  be  connected  into  the  normal 
subscriber  cable  network  allowing  programming  that  originates  anywhere  in  the 
community  to  be  transmitted  over  normal  cable  channels.  Institutional  network 
channels  are  usually  provided  free  of  charge  to  government  and  non-profit 
agencies  as  part  of  the  franchising  consideration. 
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2.2.7 .2  Dual  Cable 

A  number  of  cable  franchises  have  been  granted  to  companies  proposing 
dual  cable.  This  is  simply  a  duplicate  cable  system,  one  cable  constructed 
alongside  of  the  other.  Each  piece  of  the  system  is  duplicated,  including  the 
headend,  trunk  and  feeder  systems  right  down  to  a  switch  by  the  subscriber's 
TV  set  that  selects  the  desired  cable.  The  rationale  behind  dual  cable 
systems  is  that  they  achieve  twice  the  channel  capacity  at  only  a  50%  increase 
in  the  cost. 

2.3  Future  Technologies  of  Cable 

The  cable  systems  currently  being  installed  represent  a  high  degree  of 
technical  maturity.  The  driving  force  behind  the  technology  was  the  need  (or 
desire)  to  increase  the  channel  carrying  capacity  nf  the  cable  first  from  3  to 
5,  then  12,  then  35,  60  and,  with  dual  cable,  120.  This  driving  force  is  now 
gone  because  cable  operators  have  found  that  they  cannot  economically  fill  up 
a  35  channel  cable  system.  The  economic  assumptions  behind  the  high  channel 
capacity  was  that  the  subscribers  would  buy  a  considerable  ($30  to  $50  per 
month)  amount  of  pay  television  services.  Generally  these  assumptions  have 
not  been  met.  In  addition,  most  of  the  major  cities  in  the  United  States  have 
already  sold  their  franchise  rights  and  few  major  markets  remain  to  be  wired. 
The  above  considerations  indicate  that  for  the  most  part  cable  technology  has 
probably  reached  its  economic  limit. 
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What  will  evolve  in  the  future  are  new  services  to  fill  up  the  channels 
available  on  the  cable.  Among  these  are: 

2.3.1  Two-way  Cable 

The  cable  is  intrinsically  two  way.  The  repeater  amplifiers  though  are 
generally  one  way.  However,  by  adding  a  second  amplifier  that  amplifies 
signals  going  in  the  other  direction,  and  by  splitting  the  frequency  spectrum 
into  upstream  and  downstream  bands,  two  way  communications  over  the  cable  can 
be  achieved.  In  addition,  diplexing  filters  must  be  added  to  route  the 
downstream  frequency  bands  to  the  downstream  amplifier  and  the  upstream  bands 
to  the  upstream  amplifiers.  A  typical  two  way  trunk  amplifier  is  shown  in 
Diagram  6. 

Generally  the  frequency  band  from  5  to  36  mHZ  is  used  for  upstream 
communication  while  the  spectrum  from  50  to  450  mHZ  is  used  for  downstream 
transmission.  Obviously  the  normal  subscriber  cable  is  heavily  weighted  in 
favor  of  downstream  television  broadcast  type  activities. 

The  major  problem  with  two  way  cable  is  signal  ingress,  the  leaking  of 
over  the  air  radio  signals  into  the  cable.  The  upstream  frequency  spectrum  is 
in  a  frequency  range  where  there  are  many  fairly  powerful  CB,  amateur 
shortwave,  and  government  over  the  air  transmitters.  However,  with  proper 
cable  system  design.  Installation  and  maintenance,  these  problems  can  be 
solved. 
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Diagram  6 
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All  cable  systems  will  most  likely  become  two  way  systems  eventually. 

The  major  change  over  is  the  requirement  for  a  second  amplifier  and  diplexing 
filters  at  each  feeder  and  trunk  amplifier  station.  Generally  the  current 
amplifier  enclosures  have  space  for  these  components  so  that  the  change  over 
to  two  way  cable  is  not  a  massive  investment.  Two  way  cable  systems  have  been 

in  use  since  the  early  seventies.  The  largest  two  way  system  is  the  Qube 

system  that  is  being  installed  in  most  of  Warren  Amex  cable  systems  now  under 
construction. 

The  major  difference  in  two  way  systems  is  the  equipment  found  in  a 

subscribers  home.  Diagram  7  shows  how  a  home  terminal  might  operate  and  gives 

an  idea  of  some  of  the  services  that  two  way  cable  might  provide  in  the  home. 
Among  these  are: 


2. 3. 1.1  Utility  Load  Control  and  Meter  Reading 

Electric  utilities  have  a  strong  economic  incentive  to  be  able  to  turn 
off  certain  major  electrical  loads  during  peak  usage  hours.  Peak  electricity 
Is  very  expensive  for  utilities  to  generate  and  in  some  cases  just  not 
available.  The  ability  to  read  meters  remotely  is  also  a  major  economic 
incentive  to  installing  this  kind  of  equipment. 
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2. 3. 1.2  Home  Security  Services 


The  home  security  business  has  significant  potential  for  the  cable 
industry.  In  fact  as  of  1981  over  15  cable  operators  were  offering  security 
services  over  the  cable.  Basically  the  cable  replaces  the  telephone  lines  as 
the  means  of  monitoring  the  home.  One  of  the  major  drawbacks  of  monitoring 
over  the  cable  is  the  unreliability  of  the  cable  networks  themselves.  Most 
cable  security  systems  include  a  redundant  telephone  link  to  overcome  this 
problem. 


2. 3. 1.3  Videotext 


With  two-way  videotext  a  subscriber  can  access  hundreds  of  thousands  of 
pages  of  information.  Some  headend  computers  will  be  interconnected  into 
major  computer  data  bases  giving  the  subscriber  access  to  millions  of  pages  of 
information.  This  information  may  range  from  actual  newspapers  to  airline 
schedules  to  prices  at  the  local  store. 

2. 3. 1.4  Shop  at  Home,  Electronic  Funds  Transfer,  Home  Computers 

The  "electronic  cottage"  represents  a  vision  of  the  future.  The 
homeowner  would  be  able  to  examine  almost  any  article  over  the  video  screen 
then  indicate  he/she  wishes  to  purchase  it  from  a  small  terminal  next  to  the 
screen.  The  purchase  transaction  would  be  recorded  electronically,  deducting 
the  money  from  his/her  "electronic  funds  transfer"  account  at  the  bank  and 
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crediting  the  store.  With  a  powerful  household  computer  and  a  broadband 
communications  link  (i.e.,  the  cable),  many  jobs  could  be  performed  at  home 
instead  of  requiring  the  person  to  commute  to  a  central  location.  The 
inherent  limits  to  what  can  be  done  electronically  are  few.  The  key 
ingredient  is  a  high  capacity  communications  link.  Current  video  cable 
systems  approaches  the  high  capacity  data  link  necessary  to  implement 
significant  pieces  of  the  "electronic  cottage".  However,  the  cable  has 
signficant  drawbacks,  principally  its  tree-structured  network  (see  Diagram  2) 
approach.  This  makes  the  cable  in  essence  one  big  party  line.  The  signals 
are  available  to  everyone.  This  network  structure  both  limits  the  number  of 
transactions  that  can  take  place  at  any  one  time  as  well  as  raises  large 
problems  of  security  of  data. 

The  other  major  question  behind  all  the  services  to  be  offered  over  the 
cable  is  the  economic  one.  Many  participants  have  to  be  involved  to  make  the 
electronic  services  a  reality.  Banks,  stores,  utilities,  etc.,  all  need  to  be 
brought  together  at  one  time  to  create  the  services.  This  is  a  very  difficult 
task. 


2.3.2  Direct  Broadcast  Satellite  (DBS) 


This  is  not  really  a  cable  service  but  another  extension  of  the  cable 
concept.  If  several  thousand  cable  operators  can  have  $8500  earth  stations  to 
receive  satellite  broadcast  programming,  why  not  improve  the  technology, 
reduce  the  cost  and  broadcast  directly  to  the  subscriber.  In  fact  the 
technology  has  improved  to  the  point  where  a  3  to  5  ft  "disk"  antenna,  roof 
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top  mounted,  will  be  sufficient  to  receive  the  transmissions  of  the  new 
satellites.  Several  manufacturers  of  communication  hardware  are  introducing 
DBS  receiving  equipment  and  the  first  DBS  satellite  (a  Canadian  satellite  to 
be  used  by  United  Satellite  Communications,  Inc.)  is  scheduled  for  launch  in 
June.  Using  coaxial  cable  as  a  transmission  medium  is  only  feasible  in  areas 
in  which  there  is  a  minimum  density  of  potential  subscribers.  This 
restriction  means  that  cable  will  only  be  available  to  80  percent  of  the 
population  of  the  United  States.  DBS  may  also  be  competitive  with  cable  in 
some  less -populated  areas  served  by  small  cable  systems.  DBS  should  grow 
rapidly  since  the  concepts  of  pay  TV  have  already  been  proven  by  conventional 
cable. 
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2.4  Potential  FEMA  Uses  of  CATV 


This  section  of  the  report  will  define  the  FEMA  communications  mission 
as  it  applies  to  typical  emergency  scenarios,  generate  a  matrix  analysis  of 
the  common  characteristics  of  FEMA  communications  requirements  and  compare 
FEMA  communications  requirements  to  CATV  system  capabilities. 

2.4.1  Definition  of  FEMA  Communications  Mission 

The  FEMA  communications  mission  can  be  defined  as  the  promulgation  of 
information  necessary  for  citizens  and  public  service  agencies  to  ':ope  with 
and  remedy  emergency  situations.  This  general  definition  can  be  made  more 
specific  by  considering  the  types  of  emergencies  for  which  FEMA  provides 
information,  the  geographical  extent  of  the  emergencies,  the  duration  of  the 
emergencies,  and  the  types  of  information  required  to  cope  with  and  remedy  the 
emergencies. 

2. 4. 1.1  Types  of  Emergencies 

The  types  of  emergencies  for  which  FEMA  provides  information  span  a  very 
broad  range,  including: 
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•  Natural  Disasters  -  floods,  droughts,  forest  fires,  earthquakes, 
insect  infestation,  severe  heat  or  cold  waves,  tornadoes  and 
hurricanes. 

t  Industrial  Accidents  -  chemical,  biochemical,  and  nuclear. 

•  Urban  Disasters  -  situations,  such  as  large-area  fires,  which  are 
neither  industrial  accidents  or  natural  disasters,  which  disrupt  the 
lives  of  a  large  number  of  people. 

•  War  or  Threat  of  Mar  -  conventional  and  nuclear. 

2. 4. 1.2  Geographical  Extent  of  Emergencies 

Generally  speaking,  an  emergency  situation  will  be  either  local, 
regional  or  national  in  scope.  These  geographical  distinctions,  however,  must 
also  take  into  account  administrative  factors  which  will  impact  how  a 
particular  emergency  is  handled.  For  example,  federal  disaster  area 
declarations  are  issued  by  state,  and  thus  a  regional  emergency,  or  even  a 
local  emergency  in  some  major  metropolitan  areas,  could  impact  more  than  one 
state.  A  local  emergency  could  be  located  in  a  single  densely-populated  city 
or  in  a  sparsely  populated  location  of  small  towns  and  unincorporated  areas. 
FEMA  communications  systems  must  have  both  the  appropriate  geographical 
coverage  and  the  ability  to  interface  with  local  and  state  government  agencies. 
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2. 4. 1.3  Duration  of  the  Emergencies 

The  FEMA  emergency  communications  system  must  also  take  into  account  the 
duration  of  emergencies.  At  one  end  of  the  duration  spectrum  is  the  basic 
emergency  warning  to  evacuate  an  area  (in  the  case  of  a  chemical  spill  or 
nuclear  plant  accident)  or  take  immediate  shelter  (in  the  case  of  a  tornado  or 
enemy  attack).  In  the  middle  of  the  duration  spectrum  are  warnings  which 
allow  for  some  time  for  response  and  which  require  the  citizen  to  take  more 
concerted  action.  An  example  of  this  might  be  the  evacuation  of  a  low-lying 
coastal  area  in  the  face  of  an  approaching  hurricane;  citizens  would  be 
instructed  to  gather  emergency  food  and  clothing  and  proceed,  by  designated 
routes,  to  temporary  relocation  centers.  At  the  long-range  end  of  the 
duration  spectrum  is  the  information  required  by  local  governments  and 
citizens  to  rebuild  after  an  emergency  which  has  caused  extensive  property 
damage.  This  information  might  be  required  for  a  period  of  a  few  weeks  or  as 
long  as  18  months  from  the  occurrence  of  the  emergency. 

2. 4. 1.4  Types  of  Information  Required 

The  range  of  emergencies  for  which  the  FEMA  emergency  communications 
system  provides  information  requires  two  broad  types  of  information:  action 
messages  and  educational  messages. 
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2. 4. 1.4.1  Action  Messages 

Action  messages  are  those  designed  to  prompt  a  specific  action  or  set  of 
actions.  Examples  of  action  messages  are: 

•  Immediate  Warning  Signals  -  sirens,  klaxons,  television  and 
radio  spots. 

•  Planned  Evacuation  Messages  -  instructions  about  where  to  go, 
how  to  get  there,  and  what  to  bring  in  the  event  of  various 
types  of  emergencies. 

•  Long-term  Assistance  Messages  -  instructions  about  how  to  use 
federal,  state,  local  and  private  agency  services  to  facilitate 
repair  and  rebuilding  after  extensive  property  damage. 

Depending  on  the  type  of  emergency  to  be  dealt  with,  messages  must  be 
either  delivered  instantaneously,  through  every  available  media  or  repeated 
for  varying  periods  of  times  on  media  which  citizens  have  ready  (though  not 
necessarily  instantaneous)  access  to  and  knowledge  of. 
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2. 4. 1.4. 2  Educational  Messages 

Educational  messages  are  those  which  are  designed  to  prepare  citizens 
and/or  service  agencies  to  respond  to  emergency  situations  which  may  arise  in 
the  future.  Examples  of  education  messages  are: 

•  Access  Messages  -  saturation  advertising  or  promotional  messages 
which  teach  citizens  where  action  messages  may  be  found  in  the 
event  of  emergencies. 

•  Common  Emergencies  Preparations  -  repeated  instructions  which 
teach  citizens  to  take  appropriate  action  in  the  face  of 
comnonly  occuring  emergencies  -  e.g.,  tornadoes  in  Kansas. 

•  Long-term  Training  -  courses  of  instruction  for  volunteer  or 
professional  service  agencies  to  teach  them  how  to  provide 
effective  services  in  various  emergency  situations. 

2.4.2  Matrix  Analysis  of  FEMA  Communications  Requirements 


The  FEMA  communications  mission  defined  above  can  be  rendered  as  a 
matrix  analysis  in  which  the  types  of  emergencies  FEMA  deals  with  are  compared 
with  the  characteristics  of  the  communications  requirements  of  those 
emergencies.  From  this  analysis,  a  weighted  value  for  each  of  the 
requirements  can  be  devised. 
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The  FEMA  communi cat ions  requirements  characteristics,  in  order  of 
importance  in  the  matrix  analysis,  are  as  follows: 
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2.4.3  CATV  Capabilities 


The  capabilities  of  the  CATV  systems  make  a  rather  nice  fit  with  the 
highest  priority  communications  needs  of  FEMA,  as  identified  in  the  matrix 
displayed  above.  There  appear  to  be  no  technical  problems  which  would  prevent 
FEMA  from  making  widespread  use  of  CATV  systems  in  the  inmediate  future.  The 
questions  that  confront  FEMA  are  those  of  the  appropriate  choice  of  access 
routes  to  the  CATV  systems,  the  problem  of  channel  access  on  small  CATV 
systems,  and  the  costs  FEMA  use  of  CATV.  These  questions  are  considered  in 
detail  below. 


2. 4. 3.1  FEMA  Access  Routes  to  CATV  Systems 


The  problem  of  FEMA  access  routes  to  CATV  systems  results  from  the  fact 
that  CATV  system  boundaries  are  political  and  to  some  extent  arbitrary,  and 
will  rarely  match  the  boundaries  of  any  emergency  with  which  the  FEMA 
communications  system  is  dealing.  The  access  problem  thus  is  the  problem  of 
simultaneous  multi-system  access.  The  choices  available  to  FEMA  are  four, 
three  of  which  are  currently  available  and  another  which  will  be  available  in 
several  years. 
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2. 4. 3. 1.1  “Bicycle"  Tapes 

The  simplest  system  for  accessing  multiple  CATV  systems  is  to  send  each 
system  a  videotape  (known  as  bicycling)  and  ask  or  require  the  system  to  air 
the  tape.  This  method  may  be  suitable  for  a  variety  of  high-priority  FEMA 
messages,  including  training,  long  and  medium  duration  assistance,  and  regular 
access  messages.  It  is  interesting  to  note  that  Home  Box  Office  initially 
"bicycled"  movie  tapes  to  CATV  systems.  The  cost  of  the  tapes,  however,  seems 
to  be  significantly  greater  than  the  cost  of  alternative  access  routes. 

2. 4. 3. 1.2  Microwave  Links 


The  second  route  for  FEMA  access  to  CATV  systems  is  via  microwave 
links.  This  system  would  seen  to  be  most  useful  in  dealing  with  emergencies 
that  are  confined  to  a  relatively  small  geographic  region.  FEMA  access  would 
be  either  through  a  microwave  common  carrier  or  through  local  microwave 
"interconnects"  which  now  link  different  CATV  systems  in  some  parts  of  the 
country.  While  cheaper  than  the  tape  circulation  route,  microwave  access  will 
probably  involve  a  lot  of  management  work  on  the  part  of  FEMA,  to  make  sure 
that  the  messages  are  properly  distributed  through  a  system  made  up  of 
thousands  of  individual  microwave  links. 


Final  Report/EMW-C-0979 
CATV  Applications 


2. 4. 3. 1.3  Satellite  Transponder 


By  far  the  most  flexible  of  the  access  routes  currently  available  to 
FEMA  is  the  use  of  satellite  transponders.  The  use  of  these  transponders 
merely  involves  FEMA  transmitting  its  messages  from  their  production  site  to 
the  satellite  up-link  by  microwave.  Once  the  message  is  beamed  to  the 
satellite,  all  CATV  systems  in  the  country  have  instantaneous  access  to  the 
message,  and  can  tape  it,  air  it  i  mediately,  or  both.  The  problem  with  using 
this  access  route  is  that  it  is  not  clear  that  there  are  any  transponders 
currently  available  on  satellites,  though  that  situation  will  soon  be  remedied 
by  the  private  marketplace.  As  an  interim  measure,  FEMA  might  consider 
piggy-backing  its  messages  on  the  same  service  which  currently  airs  the 
sessions  of  the  U.  S.  Congress  (C-span). 

2. 4. 3.1 .4  Direct  Broadcast  Satellite 


The  fourth  route  for  FEMA  access  to  multiple  CATV  systems  is  DBS  or 
Direct  Broadcast  Satellite.  This  system  does  not  currently  exist,  but  is 
expected  to  be  initiated  starting  this  summer.  DBS  offers  the  same 
flexibility  as  the  current  system  of  satellite  transponders,  but  unlike  the 
transponders,  DBS  will  not  be  limited  to  the  80  percent  of  households  which 
will  be  served  by  CATV  systems  by  1990.  DBS  is  available  to  anyone,  in  any 
region  of  the  country,  who  is  willing  to  spend  the  estimated  $300-500  required 
to  rig  a  satellite  antenna  on  his/her  home. 
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2. 4. 3. 2  FEMA  Access  to  CATV  Channels 

The  problem  of  getting  access  to  a  CATV  channel  seems  to  be  harder  to 
solve  than  the  problem  of  getting  the  FEMA  messages  to  the  CATV  systems. 
Channel  access  is  restricted  by  the  lack  of  available  extra  channels  on  many 
of  the  nation's  CATV  systems.  As  of  April  1981,  more  than  50  percent  of  the 
total  of  U.S.  CATV  subscribers  were  served  by  systems  having  twelve  channels 
or  less.  Typically,  these  systems  carry  only  the  required  local  channels  and 
one  or  two  very  popular  pay  services,  such  as  Home  Box  Office.  Getting  these 
systems  to  carry  FEMA  messages  thus  will  involve  either  a  change  in  FCC  rules 
relaxing  the  requirements  for  local  "must  carry"  stations,  or  pre-empting  a 
pay  channel,  which  is  probably  very  profitable  to  the  system  owner.  Of  the 
two  choices,  a  change  in  FCC  regulations  is  probably  much  more  palatable  to 
the  system  owners.  Such  a  change  could  be  incorporated  in  the  pending  federal 
legislation  on  CATV  systems. 

2.4.4  Model  System  for  FEMA  Use  of  CATV 
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2. 4. 4.1  Production  Facilities 


The  first  element  of  the  model  system  is  a  production  facility,  or 
studio,  in  which  FEMA  will  make  the  messages  it  sends  across  the  country.  The 
studio  can  be  as  rudimentary  as  a  single  teletype  machine,  on  which  a  FEMA 
staffer  can  generate  printed  messages,  which  when  fed  to  Automatic  Character 
Generators  at  CATV  headend  facilities,  will  produce  written  messages  which 
"crawl"  across  the  television  screen.  Or,  the  studio  can  be  a  fully-equipped 
television  studio  with  state  of  the  art  cameras,  editing  equipment  and 
computerized  image-generating  machines. 

Some  consideration  should  also  be  given  to  the  question  of  whether  the 
FEMA  studio  should  be  a  single  facility  located  in  Washington,  D.C.,  or 
whether  the  studio  should  in  fact  be  a  series  of  studios  located  in  the  FEMA 
regional  offices.  The  advantage  of  the  Washington  location  is  that  FEMA 
could,  in  one  facility,  have  the  best  equipment  and  access  to  all  kinds  of 
experts  and  government  officials  who  would  be  concerned  with  a  particular 
emergency.  The  local  Congressman,  for  example,  might  be  brought  to  the  FEMA 
Washington  studio  on  short  notice  to  participate  in  a  program  informing  local 
citizens  of  FEMA  programs  to  relieve  the  emergency.  The  option  of  regional 
studios  would  facilitate  the  involvement  of  local  officials  and  experts  in  the 
emergency-relief  communications  program.  A  third  option  would  be  to  have  a 
Washington  studio  and  one  or  more  mobile  studios--vans  equipped  with  video 
production  equipment  which  could  be  airlifted  or  driven  to  the  site  of  an 
emergency.  If  FEMA  used  a  satellite  transponder  access  system,  the  mobile 
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production  facilities  could  form  the  basis  of  a  two-way  communications 
system.  Teleconferences  between  Washington  and  local  experts  could  be  easily 
arranged  or  preliminary  damage  assessment  could  be  performed  by  Washington 
staff  without  leaving  their  offices,  by  simply  review  incoming  data  produced 
in  the  field  and  beamed  back  to  headquarters  via  satellite. 

2. 4. 4. 2  Distribution  System 


The  distribution  system  for  the  FEMA  materials  would  be  based  on  one  or 
more  of  the  CATV  access  routes  discussed  in  section  above.  Several  FEMA 
staffers  would  become  knowledgeable  in  the  mechanics  of  the  chosen  access 
routes,  so  that  a  precisely-tuned  distribution  system  could  be  made  available 
on  short  notice  in  the  event  of  an  emergency.  For  example,  let  us  consider  a 
distribution  system  that  could  have  been  used  to  address  the  problems  created 
by  the  recent  Mississippi  River  flooding  which  affected  several  states.  A 
FEMA  staffer  would  receive  preliminary  reports  of  the  extent  of  the  flood 
damage,  and  would  compare  these  reports  to  his/her  CATV  system  map,  generating 
a  computerized  listing  of  the  CATV  systems  serving  the  affected  areas.  The 
CATV  systems  would  be  informed  by  an  automatic  message  that  a  special  program 
addressing  flood  relief  would  be  available  at  6  pm  that  evening.  At  6  pm,  a 
crawler  message  would  appear  on  every  operating  television  screen  in  the 
affected  areas,  telling  viewers  to  turn  to  the  designated  emergency  channel  to 
receive  the  special  program.  The  program  would  then  begin  with  a  short 
statement  from  the  President,  expressing  concern  and  introducing  the  scope  of 
federal  relief  services.  Then  FEMA  staffers  could  take  over,  explaining  what 
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federal  services  would  be  available,  where,  when,  etc.  Local  CATV  systems 
would  tape  the  program  for  periodic  rebroadcast  throughout  the  next  few  days. 
Another  program  might  be  addressed  specifically  to  local,  mayors,  telling  them 
about  the  federal  programs  and  how  municipalities  would  interface.  A  third 
program  might  be  prepared  for  local  health  officials,  addressing  their 
concerns.  All  of  this  could  be  done  from  the  FEMA  headquarters  in  Washington, 
with  the  FEMA  staff  experts  only  having  to  walk  down  the  hall  to  address  their 
target  audiences. 

2.4.4. 3  Feedback  System 


The  final  element  in  the  FEMA  CATV  communi cat ions  loop  is  a  feedback 
system,  which  collects  user  or  audience  responses  to  FEMA  informational 
programming  and  periodically  feeds  this  information  back  to  FEMA  so  that 
programming  can  be  fine-tuned  to  audience  needs.  One  of  the  significant 
things  to  note  about  the  use  of  CATV  through  an  access  route  like  a  satellite 
transponder  is  that  FEMA  has  very  little  sunk  cost  in  a  particular  program. 
Current  communications  limitations  would  dictate  that  FEMA  would  make,  for 
example,  a  film  about  federal  emergency  relief  services  and  their 
availability.  The  film  would  be  relatively  expensive  to  produce,  very 
expensive  to  distribute,  and  prohibitively  expensive  to  change  after  it  had 
been  distributed.  In  contrast,  the  program  format  described  above  involves 
very  little  "up-front"  cost,  modest  distribution  costs.  Changing  the  format 
or  content  is  as  simple  as  getting  all  the  participating  FEMA  staffers 
together,  talking  the  program  through,  and  deciding  to  emphasize  different 
things  the  next  time  around. 
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3.0  CATV  COSTS 

3.1  Overview  of  CATV  Costs  and  Revenues 

The  economics  of  CATV,  like  the  technology  of  the  industry,  are  in 
transition.  The  economic  viability  of  many  aspects  of  CATV  -  pay 
entertainment  networks,  non-entertainment  communications  services,  even  the 
basic  system  in  some  new  franchise  areas  -  is  uncertain  today. 

The  economics  of  CATV  systems  are  fairly  simple.  The  systems  -  cable, 
head-end  facilities,  repeater  amplifiers,  and  user-end  tuner/decoder  devices  - 
are  installed  by  system  operators  on  a  speculative  basis,  that  is,  in 
anticipation  of  future  revenues.  Once  a  system,  or,  in  most  cases,  a  portion 
of  the  system,  is  constructed,  the  operator  begins  to  sell  services  to 
customers.  The  operator  must  sell  enough  services  to  cover  the  carrying  costs 
of  system  capital  investment  and  produce  a  profit. 

Historically,  CATV  systems  have  been  profitable.  This  historical 
profitability,  however,  is  somewhat  misleading  as  a  predictor  of  future 
profitability.  As  was  described  in  Section  1.1  above,  early  CATV  systems  were 
located  in  smaller  communities  and  were  quite  modest  by  today's  standards. 

Most  offered  only  12  channels  at  a  monthly  cost  of  less  than  $5.  They  were 
profitable  in  terms  of  return  on  investment  because  they  required  modest 
capital  investments  and  generated  a  substantial  cash  flow. 
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As  CATV  systems  proliferated,  from  smaller  conmunities  with  poor 
television  reception  to  larger  communities,  system  construction  costs 
escalated,  interest  rates  escalated,  and  the  pressure  to  generate  additional 
revenues  consequently  increased.  The  CATV  industry  expanded  in  scope  from  the 
basic  comnunity  antenna  concept  to  a  very  sophisticated  entertainment 
industry.  Specialized  "networks"  were  organized  by  major  national 
corporations  -  movie  companies,  publishers,  broadcast  television  networks  -  to 
develop  and/or  purchase  programming  for  distribution  to  CATV  systems. 

The  apparent  profitability  of  the  industry  encouraged  the  major  national 
cable  system  operators  (known  as  MSOs  or  Multi  System  Operators),  and  many 
locally-organized  companies,  to  bid  on  major  metropolitan  cable  franchises 
that  became  available  in  the  late  1970s  and  early  1980s.  This  bidding 
process,  typically  supervised  by  local  municipal  governments  or  a 
specially-appointed  local  CATV  commission,  rapidly  became  a  game  of 
one-upsmanship.  In  attempting  to  win  franchises,  potential  CATV  system 
operators  offered  increasingly  attractive  services  (more  channels,  free  public 
and  community  institution  access)  at  increasingly  lower  rates.  This 
more-for-less  trend  was  not  justified  by  any  increased  productivity  in  the 
basic  CATV  service.  On  the  contrary,  it  is  generally  much  more  expensive  to 
build  a  metropolitan  area  CATV  system.  Rather,  the  basic  service  was 
increasingly  viewed  as  a  foot-in-the-door,  which  would  allow  the  CATV  system 
operator  an  opportunity  to  peddle,  on  an  exclusive  basis,  various  pay-TV 
entertainment  networks  and  advanced  conmuni cat  ions  services. 
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This  franchise  competition,  and  its  accompanying  speculative  economics, 
perhaps  reached  its  zenith  in  Boston,  Massachusetts,  which  awarded  its 
franchise  in  the  spring  of  1982.  The  winning  bidder.  Continental  Cablevision, 
offered  a  104-channel  system,  with  widespread  access  for  Boston  citizens  and 
the  city's  many  non-profit  institutions.  The  basic  charge,  for  about  50 
channels  of  programming,  will  be  $2.00.  The  economic  projections  of 
Continental  Cablevision  foresee  an  average  per-customer  monthly  revenue  of 
about  $35.  Thus,  Continental  feels  that  its  average  customer  will  purchase 
more  than  $30/month  in  pay-TV  services.  This  extraordinary  revenue  projection 
was  made  for  a  customer  base  which  has  a  median  annual  income  of  less  than 
$15,000,  in  a  city  which  already  has  perhaps  the  most  diverse  broadcast 
television  availability  in  the  country,  and  in  which  two  of  the  three  existing 
pay  services  (currently  using  scrambled  microwaves)  were  forced  to  merge 
recently  for  lack  of  revenues! 

Many  MSOs  are  reluctant  to  absorb  the  economic  risk  that  Continental  has 
taken  in  Boston.  Over  and  above  the  Boston  system  economics,  CATV  systems  are 
now  subject  to  fierce  competition,  from  telephone  companies,  low-power 
television  systems,  electric  utilities,  and  others,  for  shares  of  the  new 
revenues  on  which  the  speculative  projections  are  based.  Additionally,  the 
exclusivity  and  renewability  of  cable  franchises  is  currently  being  challenged 
in  a  series  of  federal  court  cases  involving  both  f reed om-of -speech  and 
antitrust  principles.  All  in  all,  CATV  does  not  seem  to  be  nearly  as  secure 
and  profitable  a  business  as  it  once  was. 
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But  the  Boston  CATV  situation  may  offer  FEMA  an  opportunity  where  there 
is  clearly  a  need  for  FEMA  communications.  In  the  past  five  years,  the  Boston 
area  has  encountered  virtually  every  form  of  emergency  FEMA  services: 

•  A  winter  storm  which  paralyzed  the  city  for  a  week; 

•  A  hurricane  threat; 

•  Major  coastal  flooding  which  damaged  about  10,000  homes; 

•  A  chemical  tank  car  leak  which  caused  the  evacuation  of  several 
thousand  people  and  the  closing  of  the  major  highway  saving  northern 
Boston  suburbs; 

•  Two  urban  fires  which  destroyed  10  and  20  blocks  respectively; 

•  A  series  of  scares  about  genetic  engineering  company  accidental 
discharges; 

•  The  largest  fine  ever  levied  for  a  nuclear  plant  safety  violation; 
and, 

•  The  complete  refusal  of  a  municipal  government  to  even  consider  the 
Implementation  of  a  FEMA  nuclear  war  evacuation  plan. 
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In  each  of  these  incidents,  there  was  no  comprehensive  or  reasoned 
analysis  and  action  plan  available  to  the  majority  of  Boston  citizens.  Local 
television  and  radio  news  was  restricted  and  largely  sensationalized,  as  is 
normal.  A  FEMA  communications  service  could  have  provided  invaluable  services 
to  the  community.  This  service  would  be  welcomed  by  CATV  system  operators  if 
FEMA  paid  even  a  modest  amount  for  system  access.  Alternatively,  such 
emergency  access  could  be  mandated  by  federal  law  in  exchange  for  certain 
franchise  protection  concessions  CATV  system  operators  currently  seek  from 
Congress. 

3.2  Typical  Cable  System  Costs  and  Revenues 


The  following  pages  present  financial  analyses  for  two  typical  new  CATV 
projects.  These  analyses  were  selected  because  they  represent  the  reasonable 
state  of  the  art  in  CATV  systems,  with  two  different  ownership  structures. 

The  word  reasonable  is  used  to  differentiate  these  projections  from  those  used 
for  the  larger  new  metropolitan  CATV  systems,  which  can  best  be  categorized  as 
speculative,  because  they  are  premised  on  revenue  streams  larger  than  the 
average  or  projected  revenues  of  existing  systems. 
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3.2.1  Entertainment-based  System 

The  first  set  of  projections  was  produced  by  Cable  Communications 
Consultants,  Inc.,  of  Falls  Church,  Virginia.  It  represents  the  financial 
analyses  for  a  CATV  system  in  suburban  New  Jersey  which  is  to  supply 
entertainment  only  to  its  subscribers.  Note  that  the  operation  of  this  system 
does  not  generate  a  cash  profit  until  the  fifth  year  (Schedule  A),  and  that 
pay-TV  revenues  per  house  range  from  Sll  per  month  in  the  first  year  to  $14 
per  month  in  the  tenth  year  (Schedule  C).  Cable  Coiminications  believes  that 
CATV  systems  such  as  this  can  be  easily  financed  through  a  combination  of 
equity  investments,  limited  partnerships  and  bank  debt. 
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3.2.2  Hybrid  System 

The  second  set  of  projections  was  developed  by  a  cooperative  electric 
utility  in  Pennsylvania  for  a  cable  company  which  will  be  operated  in  close 
conjunction  with  the  local  utility.  The  economics  of  this  system  are  such 
that  the  system  cannot  be  supported  by  entertainment  charges  alone,  because 
the  relatively  low  population  densities  raise  the  per  customer  capital 
investment  to  about  three  times  the  per  customer  capital  cost  of  the  New 
Jersey  system.  Thus,  the  Pennsylvania  system  will  depend  for  part  of  its 
revenues  on  non-entertainment  services,  such  as  alarms  and  electric  load 
management.  Interestingly,  the  managers  of  the  Pennsylvania  project  assume 
about  the  same  per  house  revenue  ($8  per  month)  for  pay-TV  as  do  the 
consultants  for  the  New  Jersey  project. 
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3.3  Costs  of  FEMA  Access  to  CATV 

A  detailed  examination  of  the  costs  of  FEMA  access  to  CATV  or  a 
justification  of  the  costs  and  benefits  of  FEMA  use  of  CATV  is  beyond  the 
scope  of  this  report.  This  section  of  the  report  will  simply  try  to  present 
some  "ballpark"  costs,  with  which  FEMA  officials  can  make  preliminary 
judgments  about  the  feasibility  of  pursuing  the  development  of  CATV-based 
emergency  communications  systems.  In  this  section  we  will  examine  two  types 
of  costs— those  costs  associated  with  production  facilities  and  those  costs 
associated  with  the  access  routes  to  CATV  systems  which  were  presented  in  the 
discussion  above. 

3.3.1  Production  Facilities  Costs 


FEMA  could  choose  to  approach  the  question  of  production  facilities  from 
either  of  two  economic  bases— purchase  of  facilities  or  contract  rental  of 
facilities.  Facility  purchase  guarantees  FEMA  access  at  any  time,  and 
minimizes  the  contracting  work  involved  in  using  rental  facilities.  Purchase, 
however,  involves  significant  first  costs  which  rental  does  not. 
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3. 3. 1.1  Facility  Purchase  Costs 


The  purchase  or  outfitting  of  a  first -quality  CATV  production  studio 
will  cost  about  $150,000,  including  cameras,  sound  equipment,  lights,  editing 
equipment  and  transmission  equipment  needed  to  link  the  studio  to  a  satellite 
up-link.  A  good  mobile  production  van  will  cost  about  $100,000.  Thus,  a  $1 
million  expenditure  would  enable  FEMA  to  have  a  studio  in  Washington  and  a 
mobile  facility  in  each  of  the  federal  regions  in  the  continental  United 
States. 


3. 3. 1.2  Facility  Rental  Costs 


Rental  of  a  good  quality  studio  or  mobile  production  facility  will  cost 
about  $750-$l,500  per  day,  depending  on  the  area  of  the  country  where  the 
rental  occurs.  If  FEMA  were  willing  to  guarantee  the  supplier  a  minimum 
number  of  rental  days  on  a  monthly  or  annual  basis,  a  more  favorable  rate 
could  be  negotiated.  Rental  costs  include  a  full  production  crew.  In 
reviewing  these  costs,  it  is  important  to  note  that  in  major  metropolitan 
areas,  these  costs  are  not  for  broadcast  quality  facilities  or  equipment.  FCC 
standards  for  broadcast  television  are  very  strict  on  technical 
specifications,  but  do  not  generally  apply  to  CATV  programming.  The  FCC 
standards  apply  to  the  technical  aspects  of  picture  quality,  aspects  which  are 
imperceptible  to  non -expert  viewers. 
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3.3.2  CATV  System  Access  Route  Costs 


Without  any  prior  notion  about  the  frequency  of  FEMA  CATV  system  use,  it 
is  difficult  to  generate  meaningful  numbers  about  the  costs  of  the  various 
access  routes.  General  numbers  can,  however,  give  FEMA  officials  an  idea  of 
the  relative  costs  of  the  routes. 

3. 3. 2.1  Bicycling  Tapes 

A  15-minute  video  tape,  duplicated  at  discount  retail  rates,  costs  about 
$30.  A  half  hour  tape  costs  $40-$50.  FEMA  could  expect  some  quantity 
discounts,  but  the  process  of  duplicating  tapes  is  not  susceptible  to  massive 
economies  of  scale.  The  tape  cassettes  cost  a  minimum  of  $10  or  $15,  and  each 
tape  has  to  be  individually  duped,  a  process  which  requires  hand  labor.  Thus, 
a  training  program  for  volunteer  firefighters,  made  by  FEMA  and  circulated  to 
half  of  the  volunteer  firehouses  in  the  country  could  have  the  following 
costs.  Ten  cassettes/program  x  4000  firehouses  x  $30  per  cassette  = 
$1,200,000,  plus  production  and  handling  costs.  Subsequent  FEMA  programs 
could  be  produced  more  cheaply  by  recycling  the  tapes,  but  this  process 
involves  massive  logistics  (the  above  example  uses  40,000  cassettes). 
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3. 3. 2. 2  Satellite  Transponders 


A  satellite  usable  in  the  transmission  of  television  signals  costs  about 
$75  million  to  launch  and  has,  using  present  technology,  24  transponders. 

These  transponders  have  historically  varied  in  cost,  depending  on  market 
conditions.  If  the  satellites  are  designated  as  common  carriers,  they  have  no 
choice  as  to  which  signals  they  carry,  and  federal  regulatory  procedures  have 
established  a  price  of  $1.2  million  per  year  as  a  reasonable  rental  for  a 
transponder.  On  the  open  market,  however,  current  transponders  are  worth 
considerably  more,  as  much  as  $18  million  for  a  seven-ten  year  life,  or  about 
$2-2.5  million  per  year.  Transponder  space  is  available  through  "resale 
carrier"  and  brokers  who  buy  transponder  time  in  bulk  and  resell  it  to  users 
at  prices  in  the  range  of  $3,000-$5,000  per  hour.  Depending  on  FEMA's  needs, 
purchase  of  transponder  use  on  this  basis  may  prove  more  economical  than 
purchase  of  a  full  transponder  channel.  Alternatively,  FEMA  could  purchase 
the  channel  to  guarantee  constant  access  and  resell  its  unused  time  through 
brokers,  probably  at  a  profit. 
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4.1.1  Overview 


The  nature  of  community  interest  and  involvement  in  CATV  has  changed 
rapidly  during  the  past  ten  years.  Initial  community  involvement  was  limited 
to  attracting  investors  and  operators  to  construct  and  operate  community 
facilities  on  an  exclusive  franchise  basis.  Generally,  there  was  little 
competition,  and  communities  with  poor  television  reception  felt  fortunate  if 
a  firm  would  agree  to  service  them.  After  about  a  decade  of  operating 
experience  proved  that  these  community  antenna  franchises  were  quite 
profitable,  companies  began  to  emerge  which  competed  for  new  community 
franchises.  As  the  communities  saw  this  competition  emerging,  they  began  to 
put  together  formal  bidding  procedures.  An  industry-wide  escalation  dominated 
the  seventies  -  operating  companies  offered  more  and  more  elaborate  services 
to  communities  which  in  turn  demanded  more  services  for  each  new  franchise. 

All  of  this  escalation  was  premised  on  the  continued  profitability  of  the 
business. 

By  1981,  the  escalation  had  apparently  crested.  Service  demands  from 
communities  granting  new  franchises  reached  a  level  that  discouraged  some 
major  national  cable  companies  from  bidding.  In  other  areas,  such  as  Detroit 
or  Baltimore,  the  projected  audience  demographics  are  such  that  none  of  the 
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major  operators  elected  to  bid.  In  other  areas,  CATV  operators  who  won 
franchises  in  apparently  lucrative  territories  "traded"  or  surrendered  these 
franchises  because,  they  said,  the  economics  now  seem  unfavorable.  A  growing 
interest  in  direct  community  ownership  of  CATV  systems  seems  to  be  another  new 
trend,  one  which  private  industry  operators  are  trying  to  combat.  On  yet 
another  front,  the  legal  ability  of  communities  to  grant  exclusive  franchises 
and/or  to  fail  to  renew  existing  franchises  is  being  contested  in  state  and 
federal  court  suits. 

Overall,  it  is  not  yet  clear  how  long-term  community  interest  in  CATV 
will  be  served.  In  the  short  term,  it  seems  that  community  involvement  has 
produced,  in  many  communities,  proposals  to  build  CATV  systems  which  are 
either  financially  or  technically  (or  both)  unrealistic.  That  a  number  of 
these  unrealistic  proposals  have  been  accepted  simply  means  that  a  number  of 
communities  will  be  disappointed  during  the  next  decade.  Additionally, 
technical  and  market  trends  seem  to  be  making  local  community  concerns  and 
regulations  less  and  less  a  factor  in  the  future  of  CATV. 

4.1.2  Early  (pre-1970)  Community  Interest 

Early  (pre-1970)  community  interest  in  CATV  was  very  limited.  CATV 
systems  were  first  constructed  in  small,  communities,  in  non-metropolitan 
areas,  and  simply  provided  better  reception  of  major  network  and  local 
non-affi liated  broadcast  stations  to  towns  that  were  either  remote  or  isolated 
by  topographical  boundaries.  There  appears  to  have  been  little  knowledge  of. 
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or  interest  in,  expanding  the  services  CATV  systems  would  offer,  or  in  any  way 
viewing  CATV  as  a  communications  system  with  broad  capabilities.  Generally, 
there  was  not  much  competition  to  provide  CATV  services  to  a  community.  A 
local  entrepreneur  would  promote  the  technology,  lobby  the  local  government 
and  the  utility  company  (for  space  on  the  poles  to  string  cable)  and  obtain  a 
franchise.  Isolated  communities  felt  lucky  if  they  could  attract  such  an 
entrepreneur. 

In  order  to  extend  wire  from  a  system's  headend  to  a  subscriber's  home, 
a  cable  installer  has  to  either  dig  ditches  in  municipally  controlled  property 
or  string  wire  from  publicly  regulated  poles.  In  either  case,  the  cable 
company  must  ask  local  government's  permission  to  use  public  rights-of-way. 

For  this  reason,  government  authority  over  cable  came  to  rest  first  with  local 
government. 


If  to  dig  or  not  to  dig  had  been  the  only  decision  required  of 
municipalities,  the  nuisance  factor  in  building  a  cable  system  would  not  have 
exceeded  that  of  any  project  that  requires  local  permits.  However,  one  major 
attribute  of  cable  systems  made  matters  more  complicated:  their  high 
installation  costs  made  them  de  facto  monopolies.  In  most  markets,  installing 
just  one  cable  system  was  considered  a  gamble;  installing  two  competing 
systems  was  financial  suicide.  Capital  intensiveness  and  long  payback  periods 
have  indeed  characterized  most  cable  systems  outside  the  really  easy  markets: 
Manhattan  Cable  was  built  in  1970  but  turned  a  profit  for  the  first  time  only 
last  year.  Although  no  law  prohibits  more  than  one  company  from  entering  a 
market,  this  situation  has  rarely  occurred.  Thus  far,  cable  companies  have 


respected  each  other's  exclusivity  in  each  franchise  area. 
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For  this  reason,  a  local  government's  decision  to  let  a  company  build 
was  also  a  decision  to  create  a  local  monopoly,  which  would  provide  sole 
service  for  the  life  of  the  franchise.  This  duration  was  usually  at  least  15 
years,  the  minimum  time  cable  operators  felt  they  needed  to  gain  a  reasonable 
return  for  tneir  investment;  companies  often  askeJ  for  and  received  even 
longer  franchise  periods. 

A  cable  system's  monopolistic  character  did  rot  present  many  problems 
during  the  industry's  early  years  because  often  only  one  local  entrepreneur 
was  interested  in  putting  in  a  system.  A  prospective  operator  would  apply  for 
a  building  permit  and  a  business  license,  agreement  would  be  reached  on 
appropriate  tithes,  and  wiring  would  begin.  In  nrst  areas,  cable  operators 
were  required  to  pay  a  yearly  franchise  fee  amounting  to  a  certain  percentage 
of  gross  annual  revenues.  This  fee  was  intended  to  cover  the  city's  or 
county's  costs  of  enforcing  the  terms  of  the  cable  contract. 

Because  authorities  were  awarding  what  amounted  to  an  exclusive 
franchise,  they  incurred  some  responsibilities  to  the  local  citizenry  that 
would  be  served  by  the  franchisee.  The  resulting  performance  standards  in 
these  early  years  generally  required  only  that  the  operator  provide  reliable 
service— -that  the  viewer's  TV  set  not  go  black  every  other  day— and  that  the 
operator  not  gouge  the  consumer.  To  ensure  against  the  laU.er,  most  local 
authorities  required  operators  to  obtain  government  permission  for  any 
increase  in  the  monthly  subscriber  rate. 
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For  at  least  two  decades,  local  oversight  of  cable  operations  was  either 
very  cursory  or  nonexistent.  The  contracts  themselves  were  minimal  because 
municipal  authorities  tended  to  regard  cable,  at  least  in  markets  well-served 
by  broadcasting,  as  a  somewhat  gimmicky  experiment  in  home  entertainment:  if 
some  go-getter  thought  he  could  make  a  few  dollars  bringing  in  additional  TV 
channels,  that  was  all  right  with  the  local  satraps.  Cable  was  nowise 
regarded  as  an  essential  public  service  (and,  given  what  most  systems  were 
able  to  do,  it  wasn't).  Moreover,  no  one  in  local  government  really 
understood  cable.  Its  technology  and  economics  were  mysteries  to  the  harried 
bureaucrat  in  the  public  works  department  or  city  administrator's  office  who 
had  suddenly  had  cable  regulation  added  to  his  or  her  more  pressing 
responsibilities. 

Such  was  the  process  of  local  cable  regulation.  A  one-person,  part-time 
complaint  bureau  might  take  the  calls  of  a  subscriber  angry  that  he's  been 
waiting  two  hours  for  the  cable  company's  service  rep— sometimes  there  was  no 
complaint  bureau  at  all.  Requests  for  rate  increases  were  generally 
rubber-stamped— how  could  city  council  members  make  intelligent  decisions 
about  a  rate  increase  when  they  didn't  understand,  and  usually  didn't  care  to 
understand,  the  system's  rate  of  return  on  investment?  Local  regulators  had 
to  believe  what  the  system  operators  told  them  because  there  was  no  one  around 
to  offer  a  second  opinion. 
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According  to  A.  C.  Nielsen,  by  1970,  there  were  only  about  4  million 
homes  on  CATV  systems,  representing  about  7.2  percent  of  the  total  U.  S.  TV 
households.  The  CATV  systems  were  primarily  in  "B",  "C"  and  "D"  counties, 
rather  than  the  top  25  SMSAs  (Standard  Metropolitan  Statistical  Areas). 

4.1.3  Expanding  Comnunity  Interest  -  1970  -  1981 

During  the  1970s,  two  important  things  happened  to  change  the  nature  of 
community  interest  in  CATV.  First,  the  experience  of  the  early  community 
antenna  systems,  with  their  handsome  profitability,  became  known.  Larger, 
more  sophisticated  companies  began  to  see  that  CATV  could  be  a  profitable  new 
business.  Second,  television  technology  advanced  to  the  point  that  CATV  could 
offer  more  than  just  antenna  services  -  locally  originated  programming  and  pay 
television  became  technically  and  economically  feasible.  These  new  television 
technologies  promised  even  greater  profitability  to  CATV  system  operators. 
Sophisticated  companies  began  to  understand  that  the  key  to  the  business  was 
the  local  franchise,  which  would  tie  up  the  customer  base  on  an  exclusive 
basis  for  10-15  years.  The  race  was  on  to  obtain  franchises. 

A  typical  way  for  a  major  company  to  become  involved  in  local  cable 
television  operators  was  to  buy  existing  franchises  from  local  entrepreneurs. 
Several  of  the  biggest  companies,  such  as  Warner  Amex,  began  this  way.  Other 
firms  started  by  trying  to  convince  larger  communities  to  authorize  CATV 
franchises.  It  became  obvious  to  cormuinities  that  the  CATV  franchises  were 
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valuable  and  could,  in  effect,  be  auctioned  to  the  highest  bidder. 

Communities  could  obtain  both  direct  revenues,  through  so-called  "franchise 
fees",  and  service  benefits,  through  public  access  channels. 

The  techniques  for  obtaining  local  franchises  assumed  the  familiar 
pattern  of  other  business  efforts  to  obtain  local  government  contracts,  except 
that  CATV  franchise  profitability  made  the  techniques  more  pronounced  and 
expensive.  Local  politicians  were  wined,  dined  and  hired  as  consultants. 

Local  governments  established  various  procedures  for  deciding  franchise 
awards.  Some  had  special  commissions;  some  had  legislation  enacted  by  the 
city  council;  others  left  the  decision  solely  to  the  mayor. 

4.1.4  Crest  of  Community  Involvement 

Local  governments  are  becoming  more  and  more  educated  to  the  fact  that  a 
cable  system  can  do  much  more  than  carry  movies,  sports,  and  news.  Local 
officials  are  learning  that  cable  can  form  the  bedrock  of  a  public 
communications  network  capable  of  delivering  a  variety  of  valuable  services  to 
many  different  constituencies.  The  visions  of  the  Sloan  Commission's  report 
(which  have  been  much  expanded  by  more  recent  encomiums  to  the  "information 
society")  are  finding  their  way  into  public  policy.  A  few  firms--such  as  the 
Cable  Television  Information  Center  in  Washington— are  doing  a  thriving 
business  advising  cities  on  franchising  policy.  Enough  cities  have  hired 
their  own  cable  experts  to  make  possible  a  new  professional  society,  the 
National  Association  of  Telecommunications  Officers  and  Advisors. 
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Moreover,  competition  between  cable  companies  for  the  remaining  most 
lucrative  markets  has  become  incandescent.  In  order  to  win  a  franchise, 
companies  are  proposing  very  advanced  systems  able  to  serve  a  variety  of 
community  needs. 

In  short,  local  governments  are  coming  to  expect  more,  and  competing 
companies  are  willing  to  meet  those  expectations.  As  a  result,  franchising 
for  a  sizable  municipality  has  become  a  multi-year  battle  in  which  contestants 
spend  hundreds  of  thousands  of  dollars,  submit  proposals  the  size  of  the  Old 
Testament,  and  commit  themselves  to  building  systems  of  a  sophistication  and 
cost  that  many  observers  consider  grossly  disproportionate  to  their  expected 
financial  yields. 

Local  authorities  start  the  franchising  process  by  issuing  requests  for 
proposals  that  include  standard  criteria  for  judging  applicants:  previous 
experience  operating  cable  systems;  sources  of  financing;  quality  of  service 
in  other  communities;  proposed  subscriber  rates,  estimated  construction  time; 
number  of  channels  to  be  offered,  including  pay  channels  and  local  government, 
educational,  and  community  access  channels;  and  facilities  and  production 
equipment  to  be  provided  for  community  use. 

Competing  companies  base  their  proposals  on  assessments  of  community 
needs  and  demographics.  The  general  strategy  is  to  offer  the  greatest  number 
of  channels  at  the  lowest  possible  cost;  to  meet  the  communications  needs  of 
the  key  local  institutions— interconnecting  the  region's  hospitals  or  helping 
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the  local  comnunity  college  produce  telecourses,  for  instance;  and  to  market 
some  relatively  exotic  telecommunications  service,  such  as  a  two-way  channel 
that  allows  viewers  to  participate  in  instant  polls. 

Within  these  guidelines,  the  range  of  possibilities  is  vast,  and 
proposals  have  become  more  and  more  inventive  and  lavish.  One  of  the 
competitors  in  the  recent,  hotly  contested  franchise  battle  in  Sacramento, 
California,  offered  a  54-channel  basic  service  package  which,  for  $19.50  a 
month,  would  include  Home  Box  Office,  a  computer  keyboard,  and  security 
monitoring  in  every  subscriber's  home  (the  company  did  not  get  the  bid,  which 
went  to  a  company  offering  to  spend  three  times  more  on  community  programming 
than  any  of  the  other  contestants). 

Procedures  following  the  award  of  a  franchise  are  still  much  as  they 
were.  Attorneys  draft  a  local  ordinance  prescribing  performance  requirements 
based  on  the  company's  proposal.  Franchises  are  still  granted  for  from  15  to 
30  years.  The  annual  franchise  fee  ranges  from  three  to  five  percent,  maximum 
limits  set  by  the  FCC.  Most  local  governments  still  regulate  monthly 
subscriber  rates,  but  rate  regulation  is  restricted  by  FCC  rules  to  only  the 
basic  service— companies  may  charge  whatever  the  market  will  bear  for  their 
pay  tiers. 
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What  goes  for  initial  franchising  also  goes  for  so-called  refranchising, 
the  process  by  which  a  company  that  has  served  an  area  renews  its  contract. 
Many  cities  and  counties  that  have  been  served  by  12-channel  systems  for  the 
past  two  decades  have  heard  news  of  the  glamorous  cable  plants  being  installed 
in  the  virgin  franchise  areas,  and  they  are  therefore  demanding  substantial 
upgrading  in  their  own  systems  as  part  of  contract  renewal. 

Differences  of  opinion  over  just  how  much  an  existing  system  must  be 
improved  have  caused  rancorous  struggles  between  some  cities  and  the  local 
cable  company.  Cities  have  threatened  to  open  bids  for  completely  new 
systems;  cable  companies  feel  about  this  possibility,  known  as  an  "overbuild," 
the  same  way  that  nuclear  plant  operators  feel  about  meltdowns. 

In  Austin,  Texas,  for  example,  Capital  Cable,  after  refusing  for  two 
years  to  rebuild  its  12-channel,  20-year-old  plant,  just  managed  to  avert  a 
rebidding  process  by  selling  its  system  to  ATC  for  $55  million;  ATC  has 
promised  Austin  it  will  spend  millions  on  upgrading.  Cox  Cable  in  Santa 
Barbara,  California,  had  already  finished  negotiating  the  terms  for 
modernizing  its  19-year-old,  12-channel  system  when  a  local  partnership 
obtained  permission  to  submit  a  new  bid;  Cox  won  out  and  will  spend  $18-20 
million  on  improvements.  In  Arlington,  Virginia,  the  ARTEC  system  was 
challenged  by  a  small  MSO  and  won  a  14-year  franchise  extension  only  after 
agreeing  to  sink  $12  million  into  Improving  its  three-year  old  system. 
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In  the  harshest  situations,  cities  have  come  to  regard  cable  operators 
as  shameless  opportunists  whose  chief  aim  is  to  maximize  their  rate  of  return 
on  each  channel  offered  and  to  get  by  with  the  minimum  capability  necessary  to 
make  a  bundle.  Cable  operators  in  turn  see  city  officials  as  extortionists 
whose  ignorance  of  the  marketplace  in  which  cable  competes  is  exceeded  only  by 
the  willingness  to  attack  the  local  cable  company  for  sheer  political  gain. 

In  fact,  both  these  perceptions  are  caricatures.  On  the  one  hand,  many 
cities  are  asking  for  very  sophisticated  systems  with  capabilities  that  far 
exceed  what  the  local  community  presently  needs  or  is  capable  of  using;  on  the 
other  hand,  if  cable  becomes  the  invaluable  public  instrument  that  many  hope 
it  will,  no  city  can  afford  to  squander  its  communications  future  by  agreeing 
to  a  system  that  shortly  into  its  15-year  duration  will  be  unable  to  deliver 
new  educational  and  other  services  that  may  become  available. 

Likewise,  it  is  true,  on  the  other  hand,  that  high-priced  capital 
coupled  with  uncertain  consumer  demand  for  new  services  makes  the  cost  of 
providing  what  some  cities  are  asking  for  a  very  harrowing  proposition;  on  the 
other  hand,  the  potential  for  tremendous  profits  exists.  The  cost  of  wiring  a 
medium-sized  city  of  250,000  households  and  of  providing  a  certain  number  of 
community  production  facilities  has  been  estimated,  in  the  case  of  Sacramento, 
California,  at  $150  million.  That  is  a  large  initial  investment,  but  once 
built,  that  system,  if  it  soon  achieves  a  50  percent  penetration  rate  and 
averages  $20-per-month  subscription  fees,  will  take  in  gross  revenues  of  $450 
million  over  its  15-year  franchise. 
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Whatever  the  economic 
increase  in  local  awareness 
more  advanced  systems  to  be 
table. 


justice  of  the  situation,  the  slow  but  steady 
of  a  cable  system's  significance  has  caused  many 
planned  or  built.  For  examples,  see  the  following 


City 


Date  Awarded  Winner 


City  Tailored  Specials 


Channel  Capacity 


Cincinnati,  OH  November  '80 
(161.000  homes) 


Portland.  OR  October  '80 

( 1 20,000  homes) 


Dallas.  TX  October  '80 

(400.000  homes) 


Omaha,  NE  September  '80 

(125,000  homes) 


Pittsburgh,  PA  January  '80 
(181.000  homes) 


Warner  Amex  Cable  *  Shared  use  of  three  full-color  studios  at 
Communications  Crosley  Telecommunication  Center 

of  Cincinnati.  Inc.  WCET-TV  Channel  48 

•  Four  full-color  neighborhood  access 
studios 

a  Two  color  access  origination  studios  at 
Cincinnati's  main  public  library  branch 
and  at  the  University  of  Cincinnati 

•  Three  mobile  vans 


Cablesystems  Pacific 
(Rogers  Cabfcsystems) 


Warner  Amex  Cable 
Communications 
of  Dallas.  Inc. 


Cox  Cable  TV 
of  Omaha,  Inc. 


Warner  Amex  Cable 


•  $400,000  in  equipment  and  facilities 
dedicated  to  community  access 

•  $2.7  million  in  operating  support  over  ten 
years  above  and  beyond  franchise  fee 

•  Estimated  $2,144,000 

•  Five  full-color  studios 

•  Five-additional  access  centers 

•  Three  color-equipped  mobile  vans 

•  20  color  portable  packages 

•  50  portable  modulators  for  origination  of 
programming  from  any  location 
connected  with  the  institutional  loop 

•  One  local  origination  studio 

•  Four  access  studios 

•  Two  mobile  vans 

•  Capital  investment  over  ten-year  period 
for  local  origination  and  access 
production  facilities  totals  $1.8  million 

•  $251,000  in  production  to  various 
colleges,  universities,  and  hospitals 
throughout  Omaha  (Cox  will  also  commit 
a  ten  year  local  origination  budget  of  $5.4 
million) 

■  ($3.32  million  for  studios  and  equipment) 

•  $1.16  million  for  exclusive  community  use 

•  $236,000  for  equipment  and  servicing  a 
government  TV  studio  facility  located  in 
the  city  county  building 

•  $200,000  grants  made  to  the  city  to  be 
used  at  its  discretion  in  achieving  goals  of 
community  communications 

•  $165,000  in  Honorarium  for  assistance  in 
presenting  community  programming 

•  Two  mobile  vans 

•  Five  color  TV  equipment  studios 

•  A  full-time  channel  and  over  $60,000  in 
equipment  for  use  in  the  production  of 
local  religious  programming 

•  15  percent  discount  on  cable  services  for 
senior  citizens 


Interactive 
138  channels 


Interactive 
108  channels 


Interactive 
100  channels 


Interactive 
108  channels 


Interactive 
78  channels 
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Compounding  these  difficulties  is  growing  uncertainty  over  the  legal 
status  of  the  exclusive  franchises  that  communities  have  been  granting  CATV 
operators.  These  franchises  have  been  challenged  on  two  bases: 

•  Unsuccessful  bidders  have  sued  local  communities  disputing  the 
communities'  right  to  grant  exclusive  franchises; 

•  Current  franchise  holders,  whose  terms  have  expired  or  are  about  to 
expire,  have  sued  to  prevent  the  community  from  holding  an  open 
bidding  process  for  the  granting  of  a  new  franchise.  In  one  such 
case,  which  went  all  the  way  to  the  Supreme  Court,  the  Court  ruled 
that  the  local  community  (Boulder,  CO)  is  not  immune  to  antitrust 
complaints  resulting  from  its  actions.  Thus,  the  existing 
franchisee  can  sue,  claiming  damage  from  the  city's  monopolistic 
practices  (granting  a  new  exclusive  franchise  to  another  operator). 

Experts  now  appear  to  agree  that  the  ability  of  communities  to  determine 
what  kind  of  CATV  system  is  the  best  for  them,  and  to  compel  CATV  operators  to 
provide  services  and  prices  which  the  community  thinks  it  wants,  is  in  serious 
jeopardy.  The  nature  of  community  interest  and  involvement  may  have  come  full 
circle  very  fast. 
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4.2  New  Economic  Trends  Which  Affect  Community  Involvement 

Several  emerging  trends  in  the  CATV  industry  threaten  to  dilute 
community  involvement,  or  to  change  the  nature  of  the  involvement.  These  new 
trends  are  discussed  below. 

4.2.1  Franchise  Swapping 

A  basic  marketplace  trend  threatens  to  severely  dilute  effective 
community  control  of  CATV  franchisees.  This  is  the  process  of  swapping  or 
acquiring  franchises,  which  is  now  being  pursued  by  major  CATV  operators.  The 
motivation  for  these  activities  stems  from  the  fragmented  nature  of  the 
current  CATV  industry.  Because  CATV  franchises  have  all  been  granted  by  local 
governments,  it  has  been  historically  difficult  for  any  one  company  to 
aggregate  large  markets  on  a  geographical  basis.  Yet  this  geographical 
aggregation  seems  essential  to  the  development  of  advertising  revenues  and 
comnuni cat ions  functions  which  will  make  CATV  systems  profitable.  It  is  hard 
to  imagine  a  CATV-based  communications  system  in  a  metropolitan  area  which  has 
twenty  or  thirty  different  CATV  operating  companies.  So,  more  and  more  CATV 
operators  are  looking  into  either  swapping  or  acquiring  franchises  to  build 
large  contiguous  service  territories.  Local  governments  are  predictably  upset 
by  this  trend,  because  the  concerns  of  each  town  or  city  will  be  lost  in  a 
large  regional  CATV  system,  much  as  they  are  now  lost  in  the  large  utility 
systems  or  the  telephone  system. 
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Upset  as  they  may  be,  local  governments  are  usually  powerless  to  stop 
the  trading  or  acquisition  of  franchises.  The  franchises  are  contracts,  the 
property  of  the  franchisee,  and  can  be  brought  and  sold  like  other  commercial 
properties.  The  trend  seems  to  make  sense  from  both  the  technical  perspective 
(systems  will  become  standardized)  and  from  the  economic  perspective 
(duplicative  costs  will  be  reduced  and  larger  markets  aggregated  for  new 
services)  so  we  can  expect  to  see  the  trend  accelerate  in  the  new  few  years. 

4.2.2  Electric  Utility  Involvement 


Another  trend  is  emerging  in  the  form  of  utility  interest  and 
involvement  in  the  operation  of  CATV  systems.  Utility  interest  stems  from  two 
sources.  First,  utilities  already  have  the  rights-of-way  and  the  poles  and/or 
conduits  required  for  CATV  cable  routing,  as  well  as  regular  contact  with  all 
of  the  potential  customers  for  CATV  system  services.  CATV  becomes  a  rather 
natural  expansion  target  for  utilities  which  want  to  diversify,  as  many  do  in 
the  face  of  the  uncertain  economics  of  the  electric  utility  industry.  Second, 
the  communications  capabilities  of  new  CATV  systems  are  useful  to  new  utility 
load  management  and  system  distribution  automation  programs.  Utilities  are 
actively  exploring  the  potential  diversifying  into  CATV:  the  Edison  Electric 
Institute,  the  national  electric  utility  trade  association,  recently  held  a 
conference  on  the  subject  for  its  member  utilities. 
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In  several  areas  of  the  country,  utilities  are  experimenting  with  CATV 
or  are  proceeding  to  actually  build  and  operate  systems.  This  trend  is 
hampered  somewhat  by  state  laws  and  regulations,  which  often  restrict  or 
prohibit  utility  operation  of  CATV  systems.  There  seems  to  be  no  compelling 
logic  for  these  restrictions  and  prohibitions,  but  they  represent  the  fears  of 
CATV  operating  companies  about  potential  competition  from  utilities.  As 
larger  utilities  become  involved  in  CATV  operations,  the  local  communities 
will  lose  control  of  essential  system  functions  and  system  economics  will  no 
longer  be  locally  determined. 

4.2.3  Community  Networking 

One  of  the  successes  of  community  involvement  with  the  process  of 
constructing  new  cable  systems,  sophisticated  communications  capabilities  for 
local  service  agencies  and  businesses,  may  lead  to  further  erosion  of 
community  control  and  involvement.  The  form  that  these  services  usually  take 
is  community  networks,  in  which,  for  example,  a  number  of  local  hospitals  and 
other  medical  facilities  are  linked,  or  the  local  school  system  is  linked 
together.  Since  the  new  CATV  systems  generally  have  much  more  capacity  than 
can  be  used  for  entertainment  programming,  it  is  reasonable  to  use  CATV 
systems  for  sophisticated  information  and  communications  functions.  New 
applications  for  these  networks  are  being  developed  each  day,  and  FEMA  use  of 
the  networks  is  very  logical.  Cable  systems  currently  offer  significantly 
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higher  data  rates  and  lower  costs  than  phone  systems,  and  so  are  very 
attractive  to  both  businesses  and  service  agencies  with  large-scale 
communications  needs. 

However,  the  deregulation  of  the  telephone  industry  and  the 
demonstrations  of  the  viability  of  these  communications  networks  promise  to 
open  the  field  to  largely  unregulated  competition.  Thus,  community  control 
will  be  short-circuited.  Local  Bell  telephone  companies  are  going  to 
introduce,  in  about  18  months,  a  Local  Area  Data  Transmission  Service,  using  a 
new  American  Bell  technology  which  will  vastly  increase  the  data  rates  of  the 
phone  system.  The  phone  companies  can  be  expected  to  operate  LADTS  strictly 
as  a  business,  and  will  concentrate  on  the  profitable  business  market  of 
communication  between  computers.  Needs  of  non-profit  agencies  will  fall 
between  the  cracks.  Bell  system  phone  companies  will  also  be  faced  with 
competition  for  basic  telephone  services  from  other  telephone  companies  who 
will  operate  on  CATV  lines.  Experiments  are  already  underway  in  the  midwest 
by  MCI,  which  seeks  to  demonstrate  the  feasibility  of  using  the  local  CATV 
system  to  provide  phone  service  cheaper  than  the  Bell  affiliate  can  provide. 
Overall,  the  interests  of  the  local  communities,  as  expressed  in  CATV 
regulations  and  franchises,  will  tend  to  be  swept  aside  in  the  free-for-all  of 
marketplace  competition. 
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4.2.4  Community  Ownership 

To  counter  these  industry  trends  some  communities  are  now  considering, 
or  implementing,  direct  community  ownership  of  the  CATV  systems.  In  this  type 
of  structure,  the  local  government  establishes  an  authority  or  other  agency  to 
own  and  operate  the  cable  system.  An  operating  company  is  retained  to  perform 
the  day-to-day  management  of  the  system,  including  programming  and  marketing. 
It  is  too  early  to  tell  if  these  community-owned  systems  will  in  fact  provide 
better  quality  services  and  lower  prices  than  the  alternative 
commercially-owned  systems.  But  it  is  likely  that  community  ownership  will 
only  be  implemented  in  communities  with  strong  local  governments  with 
histories  of  progressive  and  innovative  programs— not  a  large  percentage  of 
American  communities. 

4.3  Trends  in  Regulation 

4.3.1  Current  Confusion 


Of  the  three  levels  of  government— federal,  state,  and  local— local 
government  now  exerts  the  most  influential  authority  over  the  cable  industry 
by  virtue  of  its  authority  to  make  franchising  and  refranchising  decisions  and 
to  regulate  monthly  subscriber  rates. 
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At  the  federal  level,  court  decisions  have  all  but  eliminated  the  once 
stringent  FCC  rulings.  The  U.  S.  Supreme  Court  has  nullified  the  FCC's 
channel  capacity  and  access  rulings.  Only  three  FCC  rulings  on  cable  now 
stand:  systems  must  carry  local  channels  and  pay  the  Copyright  Tribunal  fees 
for  copyrighted  programs,  and  local  governments  may  neither  regulate  the  rates 
for  pay  programming  nor  charge  a  franchise  fee  greater  than  five  percent  of 
the  company's  gross  annual  revenues. 

State  regulation  is  patchy.  Only  11  states  regulate  cable  under 
comprehensive  statutes:  New  York,  Massachusetts,  Minnesota,  Alaska, 
Connecticut,  Hawaii,  Nevada,  Rhode  Island,  Vermont,  New  Jersey,  and  Delaware. 
All  of  these  states  have  assumed  authority  over  rate  regulation.  Only  two  of 
them.  New  York  and  Minnesota,  have  set  local  franchise  standards  and 
encouraged  local  programming  efforts. 

Many  groups  interested  in  cable's  public  service  potential  argue  for 
much  stronger  federal  and  state  regulation  in  the  belief  that  local 
governments,  with  some  exceptions,  do  not  have  sufficient  resources, 
expertise,  and  motivation  to  ensure  optimal  cable  systems.  However,  events 
seem  to  be  moving  in  the  opposite  direction.  Deregulation  is  presently  the 
watchword  inside  the  FCC.  Inside  the  Congress,  numerous  bills  to  revamp  the 
Communications  Act  of  1934  have  appeared  during  the  past  five  years  or  so,  and 
most  of  these  bills  suggest  lesser,  not  greater,  regulation. 
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Local  government  therefore  remains  the  most  significant  locus  of  cable 
regulation  at  the  moment.  For  that  reason  the  cable  industry,  whose  political 
clout  has  grown  in  direct  proportion  to  its  gross  revenues,  has  concentrated 
its  efforts  on  undercutting  local  authority  by  means  of  litigation  and 
legislation. 

Local  authority  over  rate  regulation,  for  example,  has  been  successfully 
challenged  in  California,  where  state  law  makes  systems  meeting  certain 
specifications  immune  from  local  rate  regulation  so  long  as  that  system  agrees 
to  contribute  a  minimal  fee  to  a  state  community  programming  fund;  thus  far 
the  law  has  worked  to  the  distinct  advantage  of  the  cable  industry. 

Local  authorities  to  grant  exclusive  franchises— certainly  the  most 
effective  of  a  municipality's  tools— has  been  seriously  undermined  by  the 
so-called  Boulder  Decision.  This  decision  was  prompted  when  a  cable  company 
challenged  the  Colorado  city  of  Boulder's  right  to  delay  the  company’s  plans 
to  wire  a  certain  district.  A  federal  court  held  that  cities  are  not  immune 
from  antitrust  suits  (as  are  states).  One  logical  implication  of  this 
decision  is  that  cities  have  no  right  to  decide  on  franchising  whatsoever. 

This  implication  has  not  yet  been  put  to  the  test. 

Policy  differences  between  municipalities  and  the  cable  industry  have 
temporarily  been  resolved  in  a  recent  compromise  between  the  National  Cable 
Television  Association,  the  industry's  powerful  lobbying  organization,  and  the 
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National  League  of  Cities.  According  to  available  reports,  this  agreement 
would  give  cities  continued  flexibility  to  award  initial  franchises  but  would 
give  operators  automatic  renewal  rights  when  the  initial  contract  expires;  the 
compromise  would  also  deregulate  rates  for  basic  service  in  major  markets. 
Cities  could  require  government  access  channels  and  continue  to  charge 
franchise  fees  up  to  five  percent. 

One  of  the  most  debated  issues  concerned  the  use  of  available 
channels— to  what  extent  will  the  system  operator  control  access?  With  regard 
to  this  coimion  carrier  issue,  the  NCTA-NLC  compromise  would  allow  outside 
users  to  contract  with  cities  for  access  to  systems,  and  cities  would  regulate 
the  rate  for  leasing  channels. 

4.3.2  Federal  Legislation 

Given  the  confusion  in  the  current  regulatory  structure,  and  the 
apparent  inability  of  the  local  communities  to  maintain  regulatory  control 
over  a  rapidly  growing  and  evolving  industry,  it  seems  logical  and  reasonable 
that  the  federal  government  should  establish  the  regulatory  framework.  There 
are  precedents  for  such  federal  pre-emption  of  regulation,  notably  in  the 
telephone  and  electric  utility  industries.  In  fact,  legislation  was 
introduced  into  the  last  session  of  Congress  by  Senator  Goldwater  of  Arizona 
(S.2172).  The  legislation  dealt  with  five  areas  of  concern:  rates,  access, 
services,  ownership  and  franchises.  FEMA  may  wish  to  take  an  active  role  in 
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the  development  of  this  legislation  in  order  to  ensure  that  the  communications 
system  which  FEMA  requires  for  its  mission  will  be  available.  It  certainly 
seems  more  productive  for  FEMA  to  concentrate  on  pending  federal  regulations 
than  to  attempt  to  impact  the  CATV  system  through  local  regulations  or  state 
legislation. 

4.4  Summary 


In  summary,  the  nature  of  community  involvement  has  gone  through  a  rapid 
evolution— from  the  encouragement  of  local  entrepreneurs  to  the  structuring  of 
very  demanding  local  bidding  procedures  to  what  will  perhaps  be  a  sideline 
seat  in  a  marketplace  driven  by  large-scale  technological  and  market 
considerations.  Some  communities  with  histories  of  strong,  competent, 
progressive  local  governments  will  be  able  to  maintain  customized  local  CATV 
standards  or  operate  local  CATV  systems,  but  these  communities  will  be  the 
exception.  FEMA  will  have  the  most  impact  on  the  process  of  regulation  at  the 
federal  level,  by  influencing  pending  legislation  to  ensure  that  legitimate 
local  needs  for  emergency  communications  are  provided  for. 
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5.0  EMP  PROTECTION  OF  CATV  SYSTEMS 

5.1  Overview  and  Introduction  of  EMP  Threat 

The  effects  of  EMP  (Electro-magnetic  Pulse)  on  a  large  population  center 
were  first  observed  in  Hawaii  subsequent  to  a  high  altitude  atomic  test,  some 
800  miles  away.  The  usual  destruction  associated  with  nuclear  blasts  had 
prevented  the  differentiation  of  EMP  induced  phenomena  in  the  past.  Seconds 
after  the  detonation,  the  power  system  in  Honolulu,  Oahu,  and  other  widely 
separated  areas  was  disrupted  with  burned  out  relays,  blown  fuses,  and  damaged 
transformers.  Although  only  .1%  of  the  energy  of  a  nuclear  explosion  is 
associated  with  EMP,  the  resulting  disruptions  from  a  similar  blast  over  the 
continental  United  States  would  be  devastating.  Figure  1  (Ref.  1)  shows  the 
area  of  coverage  of  EMP  from  100  Km,  and  400  Km  high  altitude  detonations. 
While  EMP  is  physically  very  similar  to  the  electromagnetic  phenomenon 
associated  with  nearby  lightning  strikes,  its  strength,  and  its  instantaneous 
propogation  capability  over  a  wide  geographic  area,  makes  it  a  serious  civil 
defense  problem. 

With  increasingly  integrated  systems  of  energy  distribution  and 
telecommunications  networks,  and  utilization  of  ever  more  delicate  electronic 
circuitry  in  equipment,  EMP-induced  surges  could  cripple  the  communication 
networks  of  the  nation.  The  susceptibility  of  CATV  systems  to  EMP  damage  and 
functional  disruption  is  reviewed  and  assessed  in  this  section.  A  short 
introduction  to  EMP  will  be  followed  by  identification  of  CATV  subsystems  and 
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Figure  I  AREA  OF  COVERAGE  of  emp  from  high  altitude  detonations 
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elements  vulnerable  to  EMP.  Protective  options  and  design  methodologies  will 
be  introduced  and  a  matrix  of  potential  solutions  to  protection  and  hardening 
of  weak  points  will  be  presented.  The  matrix  will  form  the  basis  of  a 
technical  discussion  of  potential  FEMA  options  for  protection  of  CATV  systems 
and  their  ultimate  utilization  in  case  of  an  EMP-induced  communication  crisis. 

5.2  EMP  Characteristics  and  Effects 

The  physics  of  EMP  associated  with  nuclear  detonations  has  been  the 
subject  of  many  (References  2-8).  The  short  introduction  presented  here  is 
to  discuss  the  effects  of  EMP  rather  than  its  generation  which  is  due  to  the 
Compton  collision  of  gamma  particles  with  air  molecules.  The  resulting  charge 
separation  and  interaction  with  the  earth's  magnetic  field,  generates  a 
radiating  electro-magnetic  field.  When  a  weapon  is  detonated  in  the 
atmosphere  the  gammas  are  limited  to  a  volume  of  about  6  Km  in  diameter.  A 
high  altitude  burst,  however,  permits  the  gammas  to  travel  unaffected  by  air 
molecules  so  that  the  source  region  can  be  up  to  1,600  Km  in  diameter  and  20 
Km  thick,  covering  the  surface  of  the  earth. 

The  spectrum  of  EMP  ranges  from  extremely  low  frequencies  to  low  ends  of 
UHF.  It  has  a  faster  rise  time  (9  -  10  nanoseconds)  than  nearby  lightning  as 
well  as  higher  amplitudes.  Figure  2  shows  a  typical  EMP  waveform  (9).  Based 
on  calculations  the  amplitude  of  a  high  altitude  burst  of  a  large  device  could 
have  an  electric  field  strength  of  90  Kv/m  (kilovolts  per  meter)  (10). 


ELECTRIC  FIELD  (kv/m) 


0  200  400  600  800  1000 

TIME  (ns«c  ) 

(b)  LATE  TIME 

Figure  2  TIME  HISTORY  OF  THE  REPRESENTATIVE  EMP. 
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The  major  EMP  threats  to  electronic  and  electrical  equipment  are 
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1  The  large  amplitude  of  its  field; 

2  The  fast  rise  time;  and 

and  3  Its  wide  spectrum 

The  last  characteristic  complicates  isolation  of  particular  components 
and  requires  system-wide  protection  and  hardening. 

EMP  penetrates  or  is  coupled  to  a  system  or  a  component  in  three  ways: 

1  Electric  induction  which  applies  to  linear  conductors; 

2  Magnetic  induction  applying  to  loops  of  conducting  elements; 
and 

3  Earth  transfer  impedance  which  applies  to  buried  cables  and 
components. 

EMP  is  a  function  of  so  many  factors,  such  as  the  size  of  the  nuclear 
device,  geographic  location,  orientation,  atmospheric  conditions,  etc.,  that 
it  is  useful  and  convenient  to  assume  a  typical  EMP.  The  suggested  EMP 
(Reference  11)  has: 

1  A  peak  electric  field  strength  at  100  Kv/m; 

2  A  time  to  peak  value  of  20  nanoseconds;  and 

3  A  time  to  reduction  to  half  peak  value  of  450  nanoseconds. 
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EMP  collectors  such  as  antennae,  aerial  and  buried  cable  networks,  steel 
structures  and  building  reinforcing  elements,  are  frequency  selective  so  that 
in  conjunction  with  the  determination  of  EMP  characteristics  it  is  possible  to 
predict  the  extent  and  the  intensity  of  reception.  The  shape  of  a  pulse  for 
particular  devices  or  systems  can  be  obtained  from  the  Defense  Nuclear  Agency. 

Failure  in  a  system  or  component  exposed  to  EMP  is  caused  primarily 
through: 

1  Dielectric  breakdown; 

2  Thermal  effects;  and 

3  Interconnection  effects. 

For  a  thorough  discussion  of  failure  modes  specialized  literature  on  the 
subject  is  available  (References  12-14).  All  failure  modes  are  in  one  way  or 
another  associated  with  excessive  currents  or  voltages  in  the  conducting 
circuits. 

Protection  from  EMP  is  based  on: 

1  Prevention  of  EMP  reception;  and 

2  Control  of  currents  and  voltages  induced  by  EMP. 

These  will  be  discussed  in  more  detail  in  subsection  5.4  below. 
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5.3  CATV  System  and  Component  Vulnerability  to  EMP 


The  CATV  network  system  can  be  subdivided,  in  the  order  of  protection 
hierarchy  deemed  appropriate,  into  three  major  subsystems: 


•  The  CATV  station; 

•  The  local  network;  and 

§  Host  connection  and  reception. 

5.3.1  The  Station 


There  would  obviously  be  no  need  to  protect  and  harden  the  entire  CATV 
system  unless  a  reliable  and  protected  station  could  assure  sustainable  links 
to  both  the  Civil  Defence  agencies  and  its  own  network.  A  simple  model  of  a 
CATV  station  is  shown  in  Figure  3.  The  important  components  are: 

1  Microwave  or  other  telecommunication  reception; 

2  Power  supply; 

3  Information  and  data  processing  and  program  preparation; 

4  Link  to  CATV  network  -  signal  output;  and 

5  The  envelope. 


Final  Report/EMW-C-0979 
CATV  Applications 

FIGURE  3 
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Figure  3  -  CATV  Station  Functional  Model 
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The  major  incoming  links  are  the  information  reception  via  the  microwave 
link,  telephone,  or  radio,  and  the  power  supply  link.  If  OIDS  receive 
terminals  are  installed  at  the  station  the  incoming  information  links  are  much 
less  vulnerable.  The  reliability  of  the  power  supply  has  been  the  subject  of 
other  FEMA  studies  {Reference  15)  and  will  not  be  dealt  with  in  this  study. 

The  microwave  dish  and  especially  the  tower  are  susceptible  to  large  EMP 
reception  and  the  waveguide  presents  a  serious  EMP  penetration  port  into  the 
CATV  facilities.  The  radio  is  probably  less  vulnerable  than  the  telephone 
system  given  the  small  antenna  size  required  and  the  complexity  of  the 
telephone  network.  However,  fiber-optic  circuits  are  immune  from  EMP  and 
developments  in  fiber-optic  circuit  implementation  will  increase  the 
reliability  of  telephone  links. 

The  outgoing  station  link  to  the  network  is  as  vulnerable  as  the  network 
itself  and  the  potential  for  EMP  penetration  to  the  station  is  high  unless 
protective  measures  are  considered.  The  envelope  is  vulnerable  to  EMP 
penetration  unless  shielding  measures  are  in  place  and  incoming  pipes  are 
grounded  properly. 

5.3.2  The  Network 


The  network  is  made  up  of: 
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1  The  transmission  lines; 

2  The  interconnecting  and  branching  links; 

3  In  line  amplifying/compensating  components;  and 

4  Power  supply  of  in  line  components. 

Aerial  cables,  with  extended  lengths  of  linear  conducting  elements,  and 
large  loops  that  are  inherent  in  any  CATV  network  system  act  as  perfect 
receptors  for  both  the  electric  and  the  magnetic  components  of  EMP.  A  CATV 
aerial  network  would  certainly  generate  the  type  of  current  flows  and  voltage 
drops  sufficient  to  induce  thermal  damage  to  interconnections  if  not  actually 
the  cable  itself.  The  voltages  would  most  likely  be  sufficient  for  dielectric 
breakdown  of  any  semiconductor  elements  incorporated  in  either  switching  or 
branching  components. 

While  the  small  size  associated  with  amplifiers,  automatic  gain 
controllers  (A6C)  and  automatic  slope  controllers  (ASC)  would  rule  out  direct 
EMP  susceptibility,  the  voltage  drops  created  across  these  components  will 
most  certainly  damage  the  internal  circuitry.  The  power  supply  of  these 
in-line  components  is  highly  susceptible  to  EMP.  However,  as  was  mentioned 
previously,  the  susceptibility  of  the  power  delivery  system  is  beyond  the 
scope  of  this  study. 
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5.3.3  Host  Connection  and  Reception 

The  elements  of  CATV  individual  connection  and  reception  are: 

1  The  cable  drop-line  and  subsequent  branching  in  case  of 
apartment  buildings; 

2  De-modulator  or  decoder; 

3  The  television  set  and  its  power  supply 

The  interconnection  between  the  CATV  trunk  line  and  the  individual 
buildings  is  much  less  susceptible  to  EMP  than  the  network  at  large.  The 
short  line  length  and  lack  of  loops  (in  good  designs)  diminishes  EMP 
reception.  Drop  cable  shielding  is  presently  recommended  anyway  and  that 
might  be  sufficient  although  more  detailed  analysis  is  necessary.  The 
demodulator  and  the  TV  set  are  both  susceptible  to  direct  EMP  damage  due  to 
very  complex  and  yet  delicate  designs  incorporating  semi-conductors,  internal 
antennae,  microcircuit  loops,  etc. 

Figure  4  presented  below  shows  the  array  of  CATV  system  elements  with 
regards  to  EMP  vulnerabilities. 
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CATV  elements:  the  station,  the  network,  and  the  host  receptors  and 
their  subsystems  are  shown  in  a  horizontal  array,  arranged  in  order  of  their 
critical  importance  to  the  system.  For  each  subsystem  the  vulnerabilities 
decrease  from  top  to  bottom.  The  station  is  considered  as  the  most  critical 
element,  the  station  link  with  Civil  Defense  as  the  most  critical  subsystem, 
however,  not  the  most  vulnerable,  since  the  information  processing  computers, 
and  the  electronic  equipment  within  the  station  are  more  susceptible  to  EMP 
effects.  An  accurate  assessment  of  all  the  vulnerabilities  requires  further 
study.  However,  the  Figure  4  layout  can  be  used  qualitatively.  The 
individual  television  sets,  for  example,  are  not  critical  to  the  overall 
system  and  notwithstanding  the  power  surges  in  the  electrical  system  or  the 
antennas  (for  regular  reception)  relatively  safe  from  EMP  inductions.  The 
same  holds  for  all  the  circuits  and  components  that  are  physically  small 
enough  to  minimize  EMP  reception,  the  problem  arises  when  these  components  are 
connected  with  long  receiving  cables,  such  the  in-line  amplifiers  or  signal 
conditioning  devices  which  are  part  of  CATV  distribution  network. 

The  more  obvious  "weak  points"  involve  interconnections,  sensitive 
components  used  in  conjunction  with  large  circuits,  and  computer  controlled 
equipment  and  information. 


Final  Report/EMW-C-0979 
CATV  Applications 


Figure  4 
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Figure  4  -  CATV  Element  Vulnerabilities 
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5.4  Review  of  Available  EMP  Protection  Technologies 

EMP  protection  technologies  can  be  classified  in  two  major  groups: 
shielding  techniques  and  power  surge  control  techniques.  Shielding 
technologies  involve  the  methods  associated  with  minimization  of  EMP  pickup  by 
systems,  circuits,  or  components.  Power  surge  controllers  involve  the  use  of 
electrical  devices  designed  to  minimize  the  damage  to  sensitive  components 
once  EMP  has  penetrated  the  system  and  induces  unsafe  current/voltage  levels. 

5.4.1  Shielding 

Shielding  protection  encompasses  the  strategies  that  prevent  the 
induction  of  EMP  electric  and  magnetic  fields  into  high  electric  currents  and 
voltages.  All  metallic  objects  of  sufficient  lengths  can  act  as  receptors  for 
the  electric  field  portion  of  EMP.  The  magnetic  field  portion  Induces 
currents  in  loops  of  conductors  that  are  formed  by  transmission  lines, 
networks  present  in  circuits,  or  structural  elements,  and  only  properly 
designed  ferrous  shields  can  prevent  induction  of  power  surges. 

Proper  shielding  should  therefore  be  considered  in  conjunction  with 
proper  design.  Good  design  encompasses: 
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•  Proper  grounding.  It  is  very  important  that  grounding  circuits 
don't  form  additional  loops.  Shields  should  be  grounded  at  a  single 
junction. 

•  Clustering.  Equipment  should  be  tightly  organized  to  prevent  long 
circuits  and  large  loops. 

•  Layering.  Shields  could  be  implemented  in  several  layers.  This  is 
the  most  effective  way  of  dealing  with  the  magnetic  fields. 

•  Cable  layout  and  grounding  cables  should  be  designed  to  minimize 
induction  forces.  Methodologies  have  been  developed  such  as  the 
twisting  of  wires  and  proper  grounding  at  junctions  and  terminals. 

•  Aperture  Design. 

Figure  5  shows  some  of  the  techniques  that  can  be  easily  implemented. 
Diffuse  shielding  (5a)  is  present  in  most  reinforced  buildings.  Proper 
twisting  and  shielding  is  shown  in  5b.  Balanced  isolation  is  shown  in  5c. 
These  are  only  some  of  the  examples  of  shielding  protection.  Many  EMP 
protection  handbooks  are  available  (References  16,  17)  for  reference  and 
detail  description.  The  Office  of  Civil  Defense  report  RW-100  suggests  a 
continuous  steel  shield  on  the  inside  surface  of  conwunication  system 
facilities.  The  14  guage  steel  plate  would  be  grounded  at  a  single  junction 
point  to  the  building's  electrical  ground.  All  incoming  pipes,  metal 
connectors  of  any  kind  would  be  welded  to  the  shield.  Figure  5d  shows  an 
example  of  ideal  and  practical  shields.  (All  figures  adapted  from  reference 
16)  5e  shows  an  example  of  good  installation. 
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Finure  5:  Shielding  Techniques 
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5.4.2  Power  Surge  Controllers 

Power  surge  controllers  are  in  turn  divided  into  two  groups:  amplitude 
limiting  devices,  and  spectral  filtering.  Among  the  amplitude  limiting 
devices  are: 

•  Spark  plugs 

•  Gas  diodes 

•  Zener  diodes 

•  Silicon  diodes 

•  Thyrite 

•  Fast  relays 

•  Hybrids,  and 

•  Crowbar  circuits 

The  spectral  limiting  devices  suppress  certain  frequency  components  of 
EMP  induced  signal.  A  knowledge  of  circuit  characteristics  and  response 
should  be  known  therefore  if  they  are  to  be  incorporated.  Among  the  spectral 
limiting  devices,  we  can  mention: 

•  Capacitors 

•  Inductors 

e  Ferrite  beads 

•  Transformers 

•  Bifllar  chockes 

•  R.L.C.  filters 
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For  more  detail  on  these  and  other  power  surge  controllers  refer  to 
references  16,  17,  and  19. 

5.4.3  Automatic  Switching 

Automatic  switching  or  isolation  can  be  considered  as  a  power  surge 
control.  It  involves  the  isolation  of  vulnerable  components  or  circuits 
through  a  signal  prior  to  EMP  illumination.  The  electric  power  industry  is 
considering  this  form  of  protection  assuming  that  a  15  minute  warning  is 
given.  It  can  be  used  to  protect  the  cable  transmission  network  as  well  as 
the  more  sensitive  in  line  components  such  as  the  amplifiers.  Its  use  should 
be  considered  in  conjunction  with  the  power  supply  interconnections  as  well  as 
the  main  station-network  connections. 

5.4.4  Shield  Room 


Another  concept  which  has  potential  utilization  for  CATV  stations  is  the 
creation  of  an  ideal  shield  room,  a  small  perfectly  shielded  space  where 
sensitive  components  and  spare  parts  for  sensitive  circuits  can  be  stored  so 
that  post-EMP  recovery  can  be  assured. 
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5.5  Matrix  of  Available  Technologies  as  Applied  to  CATV  Protection  Needs 

EMP  protection  of  CATV  systems  must  *:.e  implemented  for  the  vulnerable 
elements  of  the  station,  the  network  and  individual  receptors.  On  each  level 
protection  strategies  must  be  optimized  to  include  the  most  effective 
combination  of  shielding,  power  surge  control,  and  automatic  switching 
techniques.  The  matrix  shown  in  Figure  6  is  used  as  an  organizational 
guideline  in  assessing  optimum  EMP  protection. 

The  shielding  or  at  least  partial  shielding  of  critical  areas  of  the 
station  is  obviously  stressed.  Protection  of  computers,  and  sensitive 
equipment  for  audio-visual  broadcast  is  vital  and  a  combination  of  proper 
equipment,  clustering  and  grounding,  with  added -protect ion  amplitude  limiters 
and  filters  must  be  used  to  insure  continued  operation  of  the  station.  Since 
the  comnunication  with  Civil  Defense  authorities  has  been  improved  through 
many  of  the  various  programs  in  recent  years,  this  critical  link  has  been 
discussed  only  insofar  as  the  microwave  links  are  concerned.  The  microwave 
tower  is  a  perfect  EMP  receptor  and  it  should  be  protected  through  grounding 
and  isolated  from  the  rest  of  the  station.  New  materials  are  being  considered 
for  construction  of  towers  and  perhaps  these  efforts  should  be  encouraged. 
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Figure  6 
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The  underground  cables  are  much  less  vulnerable  than  aerial  cables  and 
so  are  the  many  in-line  components  associated  with  the  distribution  network. 
Proper  grounding  and  cable  sheath  connections  can  improve  the  reliability  of 
underground  networks. 

5.6  Options  for  Policies  and  Programs  to  Reduce  CATV  Vulnerabilities 

It  has  only  recently  been  recognized  that  the  cost  of  implementing  EMP 
protection  does  not  behave  like  those  of  other  nuclear  effects  (Reference 
16).  Figure  7  adapted  from  reference  16  shows  the  price  of  achieving 
gradually  increasing  levels  of  EMP  protection.  The  reasoning  behind  the 
development  of  data  for  Figure  7  is  that  the  "price  factor  in  EMP  protection 
lies  in  the  introduction  of  new  elements  and  hardware"  and  that  once  a  certain 
initial  level  is  achieved,  the  protection  level  is  not  substantially  increased 
until  system  wide  protection  measures  are  implemented.  In  case  of  the  CATV 
system  a  minimum  protection  level  can  be  achieved  by: 

1.  Minimum  shielding  of  communication/control  room  of  the  station 

2.  Proper  clustering  and  grounding  of  equipment 

3.  Proper  grounding  of  the  outer  sheath  of  all  coaxial  cables 

4.  Adding  amplitude  limiters  to  all  sensitive  equipment 

5.  Assessing  a  cost  effective  method  of  protecting  in-line  components. 
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The  policies  that  are  required  to  assure  higher  level  of  EMP  protection 

are: 

1.  Encouragement  of  underground  CATV  distribution  network. 

2.  Improvements  in  shielding  of  the  CATV  standard  coaxial  cables. 

3.  Improvements  in  hardening  of  in-line  equipment,  shielding  of  the 
components,  and  improved  junction  box  designs. 

4.  Addition  of  EMP  protective  layers. 

A  long  term  program  that  can  effectively  combine  the  utilization  of 
various  protective  measures  in  conjunction  with  proper  network  design  should 
be  implemented  to  linearize  the  cost  of  EMP  protection.  Other  measures  that 
could  help  smooth  the  curve  shown  in  Figure  7  involve: 

1.  Cooperation  with  component  manufacturers  for  low  cost  EMP  hardening 
of  microcircuits.  Perhaps  this  can  be  achieved  with  no  additional 
cost  but  through  designs  that  reflect  awareness  of  EMP  threat. 

2.  Cooperation  with  CATV  operators  to  improve  station  design,  network 
design,  and  implementation  of  educational  programs  for  technicians. 

3.  Cooperation  with  home  builders  to  improve  grounding  of  conductor 
circuits  and  proper  installation  of  antennas  and  surge  protection 
devices. 


Washington,  D.C. 


2.  Vance,  Edward  F.,  Electromagnetic-Pulse  Handbook  for  Electric  Power 
Systems,  Stanford  Research  Institute,  Menlo  Park,  CA,  February  1975. 

3.  Defense  Civil  Preparedness  Agency,  EMP  and  Electric  Power  Systems, 
Washington,  D.C.,  April  1973. 

4.  Clark,  Don,  EMP  Protective  Systems,  Department  of  Defense,  Office  of 
Civil  Defense,  Washington,  D.C.,  November  1971. 

5.  Dabkowski,  J.,  0.  E.  Bridges,  Power  Systems  Study,  Illinois  Institute  of 
Technology  Research  Institute,  Chicago,  Illinois,  June  1975. 

6.  Marable,  James  H.,  Paul  R.  Barnes,  &  David  B.  Nelson,  Power  System  EMP 
Protection,  Oak  Ridge  National  Laboratory,  Oak  Ridge,  TN. 

7.  Vance,  E.  F.,  Design  Guidelines  for  Treatment  of  Penetration  entering 
Communication  Facilities,  Stanford  Research  Institute  (for  DNA),  Menlo 
Park,  California,  August  1975. 

8.  Nelson,  D.  B.,  A  Program  to  Counter  the  Effects  of  Nuclear 
Electromagnetic  Pulse  in  Conwercial  Power  Systems,  Oak  Ridge  National 
Laboratory,  Oak  Ridge,  TN,  October  1972. 

9.  Defense  Civil  Preparedness  Agency  EMP  Protective  Systems",  Publication 
TR-61-B,  July  1976. 

10.  Defense  Civil  Preparedness  Agency  EMP  Protective  Systems",  Publication 
TR-61,  April  1980. 


-120- 


Final  Report /EMW-C-09 79 
CATV  Applications 


I 


D 


I 


L 


11.  Ourand,  I.G.,  et.  al.  "Effects  of  EMP  on  Bell  System  Long  Haul 
Transmission  Facilities,  Bell  Laboratories  final  report  on  the  results 
of  SAFCA  EMP  program,  April  30,  1974. 

12.  Bridges,  J.E.,  D.A.  Miller  and  A.  R.  Valentino,  EMP  Directory  for 
Shelter  Design,  IIT  Research  Institute,  April  1968. 

13.  EMP  Handbook  for  Missiles  and  Aircraft  in  Flight,  Sand i a  Laboratories, 
AFWL-TR-73-68  Interaction  Klote  1-1,  September  1972. 

14.  Tasca,  D.  M.  (G.E.),  Wunsh,  O.C.  (AFWL),  "Computer  Damage 
Characteristics  due  to  EMP  Induced  Transients  (to  be  published)  from 
ref.  16. 

15.  "EMP  Design  Guidelines  for  Naval  Ship  Systems",  IIT  Research  Institute 
Chicago,  Illinois. 


17.  Stanck,  E.K.,  "Feasibility  of  Isolating  Vulnerable  Equipment  of  the 
Electric  Power  System  From  Sources  of  EMP". 

18.  Bell  Telephone  Laboratory,  Inc.,  EMP  Engineering  and  Design  Principles, 
Technical  Publication  Department,  Whippany,  New  Jersey,  1975. 

19.  Emberson,  W.C.,  EMP  Hardware  -  Final  Report  IIT  Research  Institute, 
Chicago,  January  1973. 

20.  EMP  Protection  for  AM  Radio  Broadcast  Stations  by  the  Defense  Civil 
Preparedness  Agency,  Lawrence  Livermore  Laboratories,  Livermore, 
California,  January  1977.  (Summary  note  on  FEMA's  TR-61-C). 

21.  Hays,  J.  B.,  "Protecting  Communication  Systems  from  EMP  Effects  of 
Nuclear  Explosions,"  IEEE  Spectrum  May  1964,  pp.  115-124. 


CIVIL  PREPAREDNESS  CIRCULAR 
No.  75-3,  July  15,  1983 
USE  OF  CABLE  TELEVISION  (CATV) 
FOR 

EMERGENCY  MANAGEMENT 


PURPOSE 


The  purpose  of  this  circular  is  to  describe  uses  of  cable  television  for 
local  government  officials  and  emergency  management  directors  for  emergency 
communications. 

BACKGROUND  INFORMATION 


Cable  television  systems,  or  broadband  communications  networks  (BCN),  use 
coaxial  cable  to  relay  channels  of  television  programming  not  readily 
available  over  the  air.  Cable  makes  more  channels  usable  than  do  VHF-UHF 
electro-magnetic  TV  transmission  systems.  Cable  systems  range  in  size  from 
simple  12-channel  systems,  which  do  little  more  than  carry  remote  and  local 
broadcast  signals,  to  much  more  complicated  120-channel  systems,  capable  of 
carrying  more  specialized  information.  The  12-channel  systems  are  by  far  the 
most  prevalent:  nearly  sixty  percent  of  all  U.  S.  cable  subscribers  are 
served  by  these  low-capacity  systems.  By  contrast,  only  a  handful  of  systems 
of  100  or  more  channels  have  thus  far  been  built.  The  trend,  however,  is 
towards  increased  channel  capacity. 

Cable  now  reaches  about  one-third  of  all  American  TV  households. 
Subscribership  varies  greatly  among  markets.  See  Attachment  A  for  cable 
penetration  in  the  top  100  television  markets  in  the  country. 


The  many  channels  available  in  cable  systems  and  the  estimated  28  million 
subscribers  as  of  1980,  represent  a  potential  for  numerous  possible  uses. 

CABLE  COMMUNICATIONS  AND  EMERGENCY  MANAGEMENT 


The  key  word  in  any  emergency  management  activity  is  "communications"  — 
integrated  and  coordinated  communication  not  only  among  those  actively 
involved  in  coping  with  the  consequences  of  an  emergency,  but  also,  and  just 
as  importantly,  among  these  people  and  citizens  who  find  themselves  in  need  of 
warning  and  information.  To  date,  there  have  been  few  adequate  channels  of 
communication  between  local  officials  and  the  community  at  large,  but  the 
increasing  use  of  cable  systems  promises  to  respond  to  these  needs. 

Cable  systems,  as  they  pertain  to  emergency  management  needs,  can  be 
employed  in  houses,  offices,  hospitals,  schools,  etc.,  as  a  supplementary 
means  of  warning  before  a  disaster  occurs  and  as  a  method  of  communicating 
official  information  and  directions  to  the  public  during  and  after  an 
emergency.  Because  of  the  potentially  large  number  of  channels  and  the 
variety  of  uses  to  which  the  system  can  be  adapted  to  fit  a  particular 
locality's  needs,  cable  can  provide  access  to  the  community  as  a  whole  or  to 
any  specific  segment  of  the  locality  (police,  fire,  schools,  hospitals)  on  a 
selective  basis.  There  is  a  vast  potential  for  the  system's  use  in 
coordinating  emergency  communications  between  emergency  operating  centers 
(EOC's)  and  the  departments  of  local  government  which  provide  emergency 
services.  In  many  communities,  cable  can  be  highly  useful  in  rapid 
dissemination  of  emergency  information.  It  is  hoped,  therefore,  that 
emergency  management  at  the  local  and  state  levels  will  use  this  growing 
technology  to  the  fullest  extent  for  emergency  warning  and  communications. 


Many  of  the  major  decisions  as  to  how  this  new  communication  means  should 


be  used  must  be  made  at  the  local  level.  In  the  past,  FEMA  has  found  it 
difficult  to  obtain  and  disseminate  the  necessary  guidance  in  an  unbiased  and 
understandable  form  to  local  emergency  management  directors,  who  are  finding 
themselves  increasingly  involved  in  the  decision-making  process  of  local 
governments  in  the  granting  and  use  of  cable  franchises.  We  hope  the 
following  summary  will  prove  helpful.  It  includes  information  regarding 
various  pertinent  Federal  Communications  Commission  (FCC)  rules  and 
regulations  with  which  the  local  emergency  management  director  should  be 
familiar,  several  examples  of  how  CATV  can  be  utilized  by  emergency 
management,  guidance  on  financial  assistance,  and  source  references  for 
obtaining  more  detailed  data  on  cable  communication  systems. 

A.  EMERGENCY  MANAGEMENT  USES  OF  CABLE  COMMUNICATIONS 


Local  emergency  management  agencies  should  be  considered  among  the  prime 
users  of  available  access  channels.  Many  communities  already  have  made 
specific  arrangements  in  their  franchises  for  emergency-use  purposes.  The 
following  is  an  example  of  such  an  arrangement.  Additional  examples  are 
provided  in  Attachment  B. 

A  telephone  hot-line  in  a  local  emergency  management  agency  office 
operating  on  a  24-hour-a-day  basis  is  connected  to  the  local  cable 
system.  Voice  transmissions  of  emergency  messages  are  made  over  the 
hot-line,  preempting  television  sound  over  all  of  the  cable  channels 
and  instantly  cancelling  audio  and  visual  programming  on  the 
channel (s)  as  established  in  the  franchise.  In  some  areas,  the 
cable  company  furnishes  the  emergency  preempt  capability  and/or 
telephone  hot-line  to  the  local  government  without  charge. 
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It  should  be  noted  that  where  the  local  emergency  system  provides  for 
preemption  of  all  cable  channels,  the  FCC  states  that  a 11^  channel  preemption 
is  limited  to  those  channels  not  involved  in  retransmission  of  television 
broadcast  programming.  FCC  further  states  that  to  provide  for  a  minimum  of 
disruption  of  the  non-emergency  channels,  after  all  CATV  channels  are 
preempted  to  initially  alert  viewers,  the  viewers  then  should  be  advised  to 
turn  to  a  pre-designated  emergency  channel.  The  use  of  this  procedure  is 
quite  widespread  in  tornado  areas  where  people  are  conditioned  to  the 
emergency  channel  concept. 

Obviously,  the  type  of  legal  agreements  drawn  up  will  depend  on  the  kind 
of  arrangement  the  local  emergency  management  director  judges  will  best  suit 
the  needs  of  his  community.  For  example,  if  the  emergency  management  director 
has  decided  on  a  "hot-line  with  authority  to  preempt"  type  of  arrangement,  the 
following  would  represent  a  suitable  agreement  (additional  examples  are 
provided  in  Attachment  C) : 

"In  the  event  of  an  emergency  situation,  as  determined  by  the 
local  government,  said  local  government  may  interrupt  signals 
otherwise  being  distributed  by  the  cabl.?  television  company  for 
the  delivery  of  signals  necessitated  by  such  emergency." 

B.  FINANCIAL  ASSISTANCE 

FEMA  may  provide  financial  assistance  to  state  and  local  projects  which 
would  use  cable  as  a  supplementary  emergency  warning  and  communications 
system;  however,  experience  indicates  that  often  cable  use  for  an  emergency 
can  be  accomplished  through  we 11 -coordinated  programming  efforts  by  the  local 
emergency  management  director  with  local  officials  at  little  or  no 
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cost  to  local  government.  Where  FEMA  financial  assistance  is  necessary,  each 
project  application  will  be  considered  individually  to  determine  its  cost 
competitiveness  in  comparison  to  alternate  systems  available.  Details 
concerning  financial  assistance  are  provided  in  Attachment  D. 


C.  ADDITIONAL  INFORMATION  ON  CATV 


State  and  local  emergency  management  directors  should  encourage  local 
government  officials  to  include  provisions  for  emergency  use  of  the  existing 
or  planned  cable  systems  through  maximum  use  of  access  channels,  when 
available  -  particularly  the  local  government  access  channel  -  to  the  extent 
permissible  under  the  local  franchise  agreement. 

It  is  recommended  that  when  a  cable  system  is  being  considered  by  a 
community,  the  emergency  management  director  present  to  local  government 
officials  the  advantages  and  potential  of  the  system  for  emergency 
communication  and  warning.  Where  a  cable  system  is  already  in  existence  in 
the  community,  and  the  franchise  agreement  does  not  include  an  emergency-use 
provision,  the  local  emergency  management  director  should  advise  local 
officials  of  the  system's  advantages.  Such  emergency-use  provisions  can  be 
added  after  the  original  franchise  agreement  is  made.  However,  it  is 
advisable  to  incorporate  these  local  government  uses  before  the  agreement  is 
consummated.  In  order  for  the  emergency  management  director  to  become  more 
knowledgeable  about  developing  cable  communications  technology  and  how  he  can 
best  employ  it  in  his  locality,  access  to  the  latest  information  and  guidance 
on  the  subject  will  be  helpful.  This  is  available  from  the  Urban  Institute's 
Cable  Television  Information  Center,  2100  M  Street,  NW,  Washington,  D.C., 
20037.  There  is  a  charge  for  obtaining  all 
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publications  of  the  Center.  However,  this  FEMA  circular  on  CATV  should 
suffice  if  the  community  does  not  want  to  expend  funds  for  the  above  mentioned 
publications. 

As  it  becomes  available,  FEMA  will  disseminate  additional  information  to 
state  and  local  civil  defense  directors. 

SUPERSESSION 

DCPA  Circulars  No.  73-6  and  75-3,  dated  July  17,  1973,  are  hereby  superseded. 

DISTRIBUTION: 

FEMA  REGIONS 
STAFF  COLLEGE 

STATE  AND  LOCAL  EMERGENCY  MANAGEMENT  DIRECTORS 
EMERGENCY  COORDINATORS  OF  FEDERAL  AGENCIES 
NATO  CD  DIRECTORS 


ATTACHMENT  A 


MARKET  P ENETRATION  OF  CABLE  TELEVISION  (JULY  1982) 


Rank  Designated  Market  Area 

U.S.  TV 
Households 

9,  U.S.  TV 
Households 

%  Cable 
Penetration 

Index  to 
U.S.  Cable 
Penetration 

1 

New  York 

6,409,720 

7.823 

29.4 

86 

2 

Los  Angeles/Palm  Springs 

4,214,600 

5.144 

23.8 

70 

3 

Chicago 

2,944,860 

3.594 

9.8 

29 

4 

Philadelphia 

2,400,780 

2.930 

35.3 

104 

5 

San  Francisco/Oakland 

1,950,270 

2.380 

42.4 

125 

6 

Boston/Manchester/Worcester 

1,920,160 

2.343 

24.9 

73 

7 

Detroit 

1,658,910 

2.025 

13.2 

39 

8 

Washington,  D.C. /Hagerstown 

1,467,620 

1.791 

17.0 

50 

9 

Cleveland/ Akron 

1,402,020 

1.711 

30.7 

90 

10 

Dallas/Ft.  Worth 

1,355,900 

1.655 

23.7 

70 

Subtotal  Top  10 

25,724,840 

31.396 

25.5 

75 

11 

Houston 

1,255,010 

1.532 

28.6 

84 

12 

Pittsburgh 

1,202,490 

1.468 

50.1 

147 

13 

Miami/Ft.  Lauderdale 

1,099,690 

1.342 

27.7 

81 

14 

Seattle/Tacoma 

1,093,860 

1.335 

40.6 

119 

15 

Minneapolis/St.  Paul 

1,071,370 

1.308 

9.8 

29 

16 

Atlanta 

1,062,690 

1.297 

30.6 

90 

17 

St.  Louis 

1,029,430 

1.256 

12.9 

38 

18 

Tampa/St.  Petersburg/Sarasota 

1,028,780 

1.256 

29.2 

86 

19 

Denver 

858,930 

1.048 

18.2 

54 

20 

Baltimore 

835,150 

1.019 

14.4 

42 

Subtotal  Top  20 

36,262,240 

44.257 

25.9 

76 

21 

Sacramento/Stockton 

833,700 

1.017 

30.7 

90 

22 

Indianapolis 

804,420 

962 

296 

87 

23 

Portland,  OR 

789,360 

.963 

25.3 

74 

24 

Phoenix/FlagstafT 

727,150 

.887 

21.5 

63 

25 

Hartford/New  Haven 

707,180 

.864 

50.9 

150 

26 

Cincinnati 

707,560 

.864 

21.8 

64 

27 

San  Diego 

699,110 

853 

56.0 

165 

28 

Kansas  City 

688,930 

.841 

37.0 

109 

29 

Milwaukee 

679,100 

.829 

14.5 

43 

30 

Nashville/Bowling  Green 

675,810 

.825 

26.6 

78 

Subtotal  Top  30 

43,575,190 

53.182 

26.8 

79 

Source:  Television  in  Transition,  Watson  S.  James,  Crain  Books 


ATTACHMENT  A 


MARKET  PENETRATION  OF  CABLE  TELEVISION  (JULY  1982) 


Rank 

Designated  Market  Area 

U.S.  TV 
Households 

r4  U.S.  TV 
Households 

r4  Cable 
Penetration 

Index  to 
U.S.  Cable 
Penetration 

31 

Charlotte 

613.470 

.749 

26.2 

77 

32 

Buffalo 

613,110 

.748 

53.8 

158 

33 

Providence/New  Bedford 

601,880 

.735 

19.9 

59 

34 

Orlando/Daytona  Beach 

595.990 

.727 

43.5 

128 

35 

New  Orleans 

590,880 

.721 

28.5 

84 

36 

Memphis 

581,190 

.709 

29.3 

86 

37 

Columbus,  OH 

576,840 

.704 

42.0 

124 

38 

Greenvjlle/Spartanburg/  Asheville 

574,160 

.701 

31.8 

94 

39 

Grand  Rapids/Kalamazoo/Battle  Creek 

566,750 

.692 

40.0 

118 

40 

Birmingham/Anniston 

563,670 

.688 

38.4 

113 

Subtotal  Top  40 

49,453,400 

60.356 

27.8 

82 

41 

Raleigh/Durham 

530,890 

.648 

38.3 

113 

42 

Oklahoma  City 

528.260 

.645 

43.1 

127 

43 

Louisville 

528,190 

645 

32.1 

94 

44 

Salt  Lake  City 

522,960 

.638 

21.2 

62 

45 

San  Antonio/Victoria 

502,930 

.614 

36.6 

108 

46 

Charleston/Huntington 

490,840 

599 

56.0 

165 

47 

Norfolk/Portsmouth/Newport  News 

480,380 

.586 

34.0 

100 

48 

Harrisburg/Lancaster/Lebanon/York 

473,620 

.578 

52  6 

155 

49 

Wilkes-Barre/Scranton 

469,230 

.573 

62.5 

184 

50 

Albany/Schenectady/Troy 

463,300 

.565 

49.2 

145 

Subtotal  Top  50 

54,444,000 

66.447 

29.2 

86 

51 

Dayton 

460,350 

.562 

42.7 

126 

52 

Greensboro/High  Point/Winston  Salem 

449,510 

.549 

30.2 

89 

53 

Syracuse/Elmira 

446,770 

.545 

58.4 

172 

54 

Flint/Saginaw/Bay  City 

443,610 

.541 

36.8 

108 

55 

Richmond/Petersburg/Charlottesvi  1  le 

429,540 

.524 

26.8 

79 

56 

Little  Rock/Pine  Bluff 

429,150 

.524 

32.0 

94 

57 

Shreveport 

427,530 

.522 

42.8 

126 

58 

Tulsa 

420,190 

.513 

46.9 

138 

59 

Wichita/Hutchinson 

404,170 

493 

54.2 

159 

60 

Toledo 

401,590 

.490 

39.8 

117 

Subtotal  Top  60 

58,756,410 

71.710 

30.0 

88 

Source:  Television  in  Transition,  Watson  S.  James,  Crain  Books 
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MARKET  PENETRATION  OF  CABLE  TELEVISION  (JULY  1982) 


Rank 

Designated  Market  Area 

U.S.  TV 
Households 

%  U.S.  TV 
Households 

%  Cable 
Penetration 

Index  to 
U.S.  Cable 
Penetration 

61 

Knoxville 

392,380 

.479 

36.6 

108 

62 

Mobile/Pensacola 

383,590 

.468 

42.3 

124 

63 

Jacksonville 

371,510 

.453 

35.6 

105 

64 

Fresno  (Visalia) 

365,030 

.445 

27.3 

80 

65 

Roanoke/Lynchburg 

360,390 

.440 

45.6 

134 

66 

Albuquerque/Farmington 

350,710 

.428 

34.0 

100 

67 

Green  Bay 

347,130 

.424 

27.1 

80 

68 

West  Palm  Beach/Ft.  Pierce 

345,320 

.421 

54.9 

161 

69 

Des  Moines/Ames 

340,560 

.416 

36.7 

108 

70 

Omaha 

337,630 

.412 

27.3 

80 

Subtotal  Top  70 

62,350,660 

76.096 

30.4 

89 

71 

Rochester 

333,520 

.407 

33.7 

99 

72 

Spokane 

331,800 

405 

45.0 

132 

73 

Portland/Poland  Spring 

322,720 

.394 

43.1 

127 

74 

Davenport/Rock  Island/Moline 

320,030 

.391 

41.8 

123 

75 

Champaign/Springfield/Decatur 

316,150 

.386 

57.2 

168 

76 

Cedar  Rapids/Waterloo/Dubuque 

313,950 

.383 

30.9 

91 

77 

Johnstown/Altoona 

312,520 

.381 

66.7 

196 

78 

Honolulu 

300,560 

.367 

53.6 

158 

79 

Paducah/Cape  Girardeau/Harrisburg 

298,560 

.364 

40.5 

119 

80 

Chattanooga 

286,150 

.349 

34.8 

102 

Subtotal  Top  80 

65,486,620 

79.923 

31.1 

91 

81 

South  Bend/Elkhart 

277,660 

.339 

30.6 

90 

82 

Tri-Cities;  TN-VA 

274,550 

.335 

44.5 

131 

83 

Lexington 

266,960 

.326 

40.3 

119 

84 

Springfield,  MO 

264,190 

.322 

25.9 

76 

85 

Jackson,  MS 

260,260 

.318 

41.4 

122 

86 

Lincoln  &  Hastings/Kearny  Plus 

251,130 

.306 

42.1 

124 

87 

Tucson  (Nogales) 

250,380 

.306 

19.2 

56 

88 

Evansville 

245,390 

.299 

45.7 

134 

89 

Austin 

242,380 

.296 

49.6 

146 

90 

Hunstville/Decatur/Florence 

239,160 

.292 

46.1 

136 

Subtotal  Top  90 

68,058,680 

83.062 

31.4 

92 

Source: 


Television  in  Transition,  Watson  S.  James,  Crain  Books 
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MARKET  PENETRATION  OF  CABLE  TELEVISION  (JULY  1982) 

I! 


Rank  Designated  Market  Area 

li.S.  TV 
Households 

%  U.S.  TV 
Households 

%  Cable 
Penetration 

Index  to 
U.S.  Cable 
Penetration 

91 

Baton  Rouge 

235,920 

.288 

43.3 

127 

92 

Youngstown 

233,880 

.285 

43.8 

129 

93 

Ft.  Wayne 

232,140 

.283 

36.3 

107 

94 

Columbia,  SC 

231,240 

.282 

37.5 

110 

95 

Springfield/Holyoke 

228,530 

.279 

49.1 

144 

96 

Burlington/Plattsburgh 

225,270 

.275 

45.4 

134 

97 

Peoria 

221,050 

.270 

51.4 

151 

98 

Greenville/N.  Bern/Washington 

218,560 

.267 

37.5 

110 

99 

Lansing 

213,280 

.261 

45.9 

135 

100 

Sioux  Falls  (Mitchell) 

210,510 

.256 

35.8 

105 

Subtotal  Top  100 

70,309,230 

85.808 

31.7 

93 

101 

Waco/Temple 

207,830 

254 

55.1 

162 

102 

Fargo/Valley  City 

207,010 

.253 

45.7 

134 

103 

Colorado  Springs/Pueblo 

201,410 

.246 

37.9 

111 

104 

El  Paso 

200,330 

.244 

45.3 

133 

105 

Madison 

199,140 

.243 

40.1 

118 

106 

Augusta 

196,950 

.240 

41.7 

123 

107 

Lafayette,  LA 

194,310 

.237 

47.7 

140 

108 

Las  Vegas 

190,550 

.233 

4.3 

13 

109 

Rockford 

185,820 

.227 

50.1 

147 

110 

Wheeling/Steubenville 

185,420 

.226 

61.0 

179 

Subtotal  Top  110 

72,278,000 

88.211 

32.0 

94 

111 

Savannah 

182,700 

.223 

42.5 

125 

112 

Monroe/El  Dorado 

181,550 

.222 

37.5 

110 

113 

Montgomery 

181,490 

.221 

44.6 

131 

114 

Mon  terey/Sa  1  i  nas 

179,660 

.219 

68.4 

201 

115 

Charleston,  SC 

178,990 

.218 

37.8 

111 

116 

Columbus,  GA 

174,100 

.212 

46.2 

136 

117 

Duluth/Superior 

173,440 

.212 

40.0 

118 

118 

Terre  Haute 

172,980 

.211 

37.6 

111 

119 

Santa  Barbara/Santa  Maria/San  Luis 

172,030 

.210 

77.6 

228 

120 

Amarillo 

170,890 

.204 

59.0 

174 

Subtotal  Top  120 

74,045,830 

90.368 

32.4 

95 

Source:  Television  in  Transition,  Watson  S.  James,  Crain  Books 
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ILLUSTRATIVE  LOCAL  USE  OF  CATV  FOR 
EMERGENCY  MANAGEMENT  AGENCY 

1.  A  telephone  hot-line  from  the  local  emergency  management  agency  to  the 
cable  system.  Voice  transmissions  of  emergency  announcements  are  made 
over  this  hot-line  which,  when  used,  preempts  the  sound  on  the  local 
channel.  This  is  the  predesignated  local  emergency  channel  which 
residential  and  other  subscribers  are  told  to  listen  to  in  an  emergency. 

2.  A  telephone  hot-line  from  each  of  the  local  emergency  management,  police 
and  fire  department  headquarters  to  the  local  CATV  system.  The  use  of 
any  one  of  these  hot-lines  preempts  the  sound  on  ALL  channels  on  the 
local  CATV  system  and  voice  transmissions  of  emergency  announcements  are 
then  made. 

3.  A  telephone  hot-line  in  the  police  department  (which  is  also  the  National 
Warning  System  (NAWAS)  warning  point)  is  connected  to  the  cable  system. 

It  preempts  the  sound  on  ALL  channels.  Locally  originated  emergency 
information  as  well  as  warnings  of  tornadoes,  hurricanes,  floods,  etc., 
and  attack,  received  over  the  NAWAS  system  are  retransmitted  by  hotline. 
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4.  Two  telephone  hot-lines  from  the  local  emergency  operating  center  (EOC). 
One  hot-line  is  connected  directly  to  the  cable  system  for  emergency 
announcements  from  the  EOC  over  the  CATV  system.  The  second  hot-line 
connects  to  an  outlet  in  the  CATV  system  studio  so  that  messages  not 
concerning  immediate  danger  to  citizens  but  of  an  emergency  nature,  may 
be  broadcast  as  soon  as  practicable  with  due  regard  to  commercial 
programming  requirements,  e.g.,  at  station  breaks. 

5.  A  selected  channel  is  used,  after  broadcasting  has  ended  for  the  day,  for 
emergency  messages  transmitted  over  the  hot-line  from  the  local  EOC. 

This  is  done  by  the  subscribers  on  the  net  leaving  their  sets  turned  on 
and  tuned  to  the  predesignated  channel.  Then,  for  example,  during  a 
severe  weather  watch,  late  at  night,  emergency  information  or  warnings 
can  be  provided  in  the  home,  with  a  voice  message  alerting  the  people  to 
the  emergency. 

6.  A  modification  under  consideration  would  include  a  special  bell  placed  at 
each  receiving  outlet  for  ringing  initiated  by  the  CATV  facility  to  alert 
people  at  the  outlet  location  to  turn  to  a  predesignated  emergency 
channel . 

7.  A  versatile  audio  and  visual  satellite  system  which  interfaces  with  the 
local  cable  system.  The  system  includes  a  microphone,  a  camera,  a 
monitor,  and  an  interface  control  unit.  The  system  can  accommodate  four 
additional  satellite  cameras,  and  is  especially  useful  for  visual  chart 
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projection,  etc.  Also,  the  system  permits  local  government  to  originate 
a  warning  signal  on  the  cable  system  to  be  heard  on  home  TV,  provided  the 
home  set  is  turned  on  at  the  time  the  signal  is  sent  and,  also,  local 
radio  can  be  interfaced  to  receive  the  same  audio  information  that  would 
be  broadcast  on  CATV. 

8.  One  community  is  known  to  have  the  local  National  Weather  Service  Office 
provided  with  direct  tie-in  to  the  cable  system.  For  example,  when  a 
tornado  threat  is  urgent,  the  Weather  Service  preempts  the  cable  system, 
displays  their  radar  picture  and  announces  the  weather  watch  or  weather 
warning. 

9.  One  system  uses  a  beeper  box  radio  device  to  send  a  tone  signal  over 
commercial  or  other  telephone  line  to  activate  the  preempt  system  when 
the  user  is  away  from  the  hot-line  location  and  therefore  unable  to  use 
the  hot- line. 
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Attachment  C 

EXCERPTS  FROM  LOCAL  CABLE  SYSTEM  FRANCHISE  AGREEMENTS 

1.  In  the  event  of  an  emergency  situation,  as  determined  by  the  local 
government,  said  local  government  may  interrup  signals  otherwise  being 
distributed  by  the  cable  television  company  for  the  delivery  of  signals 
necessitated  by  such  emergency.  (Note:  In  this  case,  the  local 
emergency  management  agency  has  been  delegated  the  authority  to  preempt 
in  emergency  situations,  and  a  hot-line  telephone  is  provided  for  this 
purpose). 

2.  The  cable  company  shall  also  provide  basic  service  to  one  outlet  on  each 
floor  of  all  courthouses,  prisons,  reformatories,  detention  centers, 
hospitals,  police  and  fire  stations,  publicly  owned  day  care  centers  and 
public  schools  located  in  the  franchise  area,  without  charge.  This  would 
apply  to  outlet  installation  and  for  continuing  monthly  service. 

3.  In  the  case  of  any  emergency  or  disaster,  the  franchise  (cable  company) 

shall,  upon  request  of  the  mayor  of  the  city  of _ ,  or  of 

his  designated  agent,  make  available  its  facilities  to  the  city,  for 
emergency  use  for  the  duration  of  such  emergency  or  disaster. 

4.  The  system  will  be  engineered  to  provide  an  Emergency  Audio  Alert 
System.  The  system  would  allow  certain  authorized  officials  to 
automatically  override  the  AUDIO  signal  on  all  channels  and  transmit  and 
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report  emergency  information.  In  the  event  of  any  such  use  by  the  city, 
the  city  will  hold  harmless  and  indemnify  the  Grantee  from  any  damages  or 
penalties  resulting  from  the  use  of  this  service. 

5.  The  franchisee  shall,  in  the  case  of  any  emergency  or  disaster,  make  its 
entire  system  available  without  charge  to  the  city  or  to  any  other 
government  or  emergency  management  agency  that  the  city  shall  designate. 
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FINANCIAL  ASSISTANCE 

1.  FEMA  may  provide  financial  assistance  for  the  portion  of  a  state  or  local 
warning  plan  which  would  use  cable  communi cat ions  as  a  supplemental 
emergency  warning  and  information  system  where  it  cannot  be  accomplished 
without  cost  to  the  local  government  through  agreement  with  cable 
company.  Where  the  need  is  justified,  FEMA  may  match  funds  for 
installation  and  recurring  costs  of  hot-line  or  similar  link-up  from  the 
local  government  to  the  cable  station  or  other  entry  point  used.  This 
would  cover  the  preemot  interface  for  one  or  more  channels,  the  camera 
and  other  interface  equipment.  The  use  of  a  single  hot-line  on  the  cable 
system  for  use  in  preempting  the  cable  programming  for  delivery  of  a 
civil  preparedness  emergency  message  often  is  sufficient.  The  number  of 
channels  to  be  preempted  will  vary;  the  more  channels  the  greater  the 
coverage;  however,  initial  costs  will  be  more. 

2.  Criteria  for  any  cable  equipment  for  warning,  including  video,  are: 

a.  A  definite  need  for  warning  the  public  will  exist. 

b.  The  facility  where  the  hot-line  telephone  is  installed  will  be  under 
the  possession  and  control  of  a  state  or  political  subdivision  having 
emergency  management  responsibilities. 
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c.  The  selected  location  will  enable  adequate  utilization  of  the  system. 

d.  There  will  be  a  definite  plan  for  use  of  the  system  for  attack 
warning. 

3.  Each  matching  fund  project  request  will  be  considered  on  an  individual 
basis  to  determine  if  it  is  cost  competitive  in  relation  to  alternative 
systems,  and,  at  the  same  time,  to  ascertain  the  emergency  management  use 
and  benefits  under  National  warning  program  policies.  The  justification 
also  should  show  that  the  franchise  company  under  the  local  government 
free-access  channel  agreement  is  unable  or  does  not  want  to  fund  the 
telephone  tie-in  and  other  features  of  the  system  for  emergency  use. 

(The  franchise  companies  may  finance  this  telephone  tie-in,  etc.,  but  are 
not  obligated  to  do  so.) 

4.  Cost  of  any  cable  interface  system  will  depend  on  such  variables  as  the 
distance  from  the  local  government  broadcast  originating  point  to  the 
cable  cut-in  point,  whether  or  not  a  television  camera  is  to  be 
purchased,  etc.;  thus,  the  costs  for  each  locality  would  have  to  be 
estimated  individually.  Use  of  coaxial  cable  can  escalate  costs.  For 
example,  on  the  older,  one-way  cable  systems,  coaxial  cable  is  required 
from  the  remote  camera  to  the  originating  distribution  amplifier.  On  new 
two-way  systems  now  required  by  FCC,  this  cable  cost  is  greatly  reduced 
in  most  cases  since  the  remote  camera  input  can  be  processed  through 
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miniature  "head-end"  equipment  from  an  entry  point  anywhere  along  the 
regular  cable  and  fed  back  to  the  distribution  amplifier.  However, 
ordinary  telephone  wire  may  be  used  for  input  of  audio  signals  to  the 
distribution  amplifier  if  video  transmission  is  not  used.  An 
estimated  cost  for  a  system  to  include  one  camera,  control  unit, 
microphone  and  monitor,  plus  cost  of  the  coaxial  cable  or  telephone 
line  is  estimated  between  $5,000  and  $7,500. 
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EXECUTIVE  SUMMARY  AND  RECOMMENDATIONS 


1.  Cable  television  (CATV)  has  evolved  from  community  antenna  systems  serving 
smaller  communities  to  very  complex  multi-purpose  communications  systems 
serving  major  metropolitan  areas.  The  evolution  of  cable  television  has 
been  sporadic  and  the  future  of  the  industry  is  problematic. 

2.  Cable  television  technology  has  evolved  from  antenna  systems  which  carry 
3-5  channels  to  complex  systems  capable  of  carrying  more  than  100  channels 
of  interactive  data  and  television  signals.  The  present  state  of  cable 
television  technology,  with  readily  available  microwave  and  satellite 
links  to  most  stations,  is  well  suited  to  many  of  the  emergency 
communications  needs  of  FEMA. 

3.  The  economics  of  cable  television  vary  according  to  the  size  and 
complexity  of  the  system.  Modest  systems  with  less  than  25  channels, 
operating  in  smaller  coimmities,  have  been  profitable  historically  and 
promise  to  continue  that  profitability.  Complex  systems  in  major 
metropolitan  areas  are  founded  on  speculative  economics,  particularly  the 
notion  that  the  average  cable  television  subscriber  will  purchase 
significant  levels  of  optional  pay-TV  services.  These  speculative 
economics  remain  to  be  proven. 
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4.  Regulation  of  cable  television  is  largely  a  local  matter,  in  the  hands  of 
local  commissions  or  municipal  councils.  Local  regulation  in  smaller 
communities  has  generally  been  laissez  faire.  Larger  communities  have 
actively  regulated  cable  television  systems,  requiring  substantial  service 
levels  and  restricting  rates.  The  cable  television  industry  is  ensnarled 
in  a  variety  of  litigation  and  pending  federal  legislation,  which  seeks  to 
define  or  redefine  the  role  and  limits  of  local  regulation. 

5.  Cable  television  systems  are  currently  vulnerable  to  electromagnetic  pulse 
(EMP)  effects  resulting  from  nuclear  explosions.  Cable  television  systems 
can,  however,  be  protected  from  EMP  effects  by  a  series  of  improvements  to 
the  system  components.  These  improvements  appear  to  be  both  technically 
and  economically  feasibl  at  this  time. 

6.  Our  conclusion  is  that  cable  television  is  well-suited  to  become  part  of 
the  FEMA  emergency  communications  system.  Cable  television  has  advanced 
technical  capabilities,  modest  access  costs  and  the  potential  for  advanced 
strategic  security  which  FEMA  requires.  We  recommend  that  FEMA  proceed  to 
assemble  a  cable-television-based  emergency  communications  system  by 
implementing  the  three  follow-on  tasks  described  below: 
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A.  Formulation  of  EMP  Protection  Standards 


President  Reagan's  recent  initiative  in  the  area  of  defensive  missile 
systems  has  focused  attention  on  the  possibility  of  nuclear  attacks  aimed  at 
essential  comnunications  systems  rather  than  population  centers.  Previous 
FEMA  studies  have  documented  the  vulnerability  of  major  American 
comnunications  systems  to  the  EMP  effect  attendant  to  nuclear  detonations. 

This  vulnerability  is  emerging  as  a  significant  factor  in  national  strategic 
planning. 

Our  report  indicates  that  EMP  vulnerability  in  CATV  systems  can  be 
virtually  eliminated  by  a  series  of  technically  and  economically  feasible 
improvements  to  the  three  major  subsystems  of  the  CATV  system— the  CATV 
station,  the  local  network  and  the  host  connection  and  reception.  Many  CATV 
systems  are  currently  being  constructed  or  renovated.  It  seems  appropriate  to 
us  to  have  these  CATV  construction  projects  involve  EMP  protection 
improvements,  so  that  in  a  few  years  the  nation  will  have  a  substantial 
communications  system  relatively  impervious  to  EMP  effects. 

A  set  of  EMP  protection  standards  should  be  written  for  each  major 
subsystem  in  CATV  systems.  The  standards  will  equip  FEMA  to  promulgate  EMP 
protection  on  a  voluntary  or  mandatory  basis.  The  work  should  include  sample 
design  specifications  for  EMP  protection  improvements  as  well  as  cost 
estimates  for  each  suggested  improvement. 
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B.  Assembly  of  a  FEMA  CATV  Emergency  Communications  Network 

Each  year  FEMA  provides  emergency  services  in  a  number  of  non-war 
emergencies  and  natural  disasters  in  various  sections  of  the  country.  FEMA 
services  generally  require  sophisticated  communications  over  an  extended 
period  of  time  to  inform  local  public  officials  and  the  affected  public  about 
available  relief  services  and  procedures.  Existing  communications  systems 
available  to  FEMA  may  not  be  optimal  because  they  are  vulnerable  to 
interdiction  (as  in  the  recent  Louisiana  floods)  and  because  they  do  not  offer 
FEMA  the  depth  and  breadth  of  communications  capacity  which  FEMA  can  use. 

Our  report  outlines  the  technologies  which  can  be  linked  together  by  FEMA 
to  assemble  and  operate  ad-hoc  emergency  communications  networks  of  CATV 
systems  in  disaster-affected  areas.  We  had  expected  our  research  to  uncover 
significant  technical  and  economic  barriers  to  the  immediate  implementation  of 
these  networks,  but  we  found  none.  We  believe  that  FEMA  can  have  a 
functioning  CATV-based  emergency  coimunications  network  within  12  months. 

FEMA  should  assemble  this  network  by  developing  an  implementation  plan 
which  details  production  facilities,  network  access  routes  and  costs  and 
priority  communications  tasks.  This  work  should  not  generate  a  project 
report,  but  what  is,  in  effect,  a  roadmap,  in  both  printed  and  electronic 
formats,  which  FEMA  can  immediately  use  to  provide  emergency  communications  to 
disaster  areas. 


The  CATV  industry  is  currently  seeking  federal  regulatory  protection  to 
substitute  for  the  patchwork  local  regulation  to  which  the  industry  is 
subject.  Several  bills  have  been  introduced  into  the  Congress.  The  main 
thrust  of  the  legislation  is  discussed  in  our  report. 

We  believe  that  FEMA  has  a  substantial  interest  in  this  pending 
legislation,  insofar  as  federal  regulatory  protection  for  CATV  systems  should 
carry  a  quid  pro  quo.  We  suggest  that  CATV  systems  should  agree  to  actively 
participate  in  a  new  FEMA  emergency  communications  system  by  implementing  EMP 
protection  improvements  and  by  cooperating  in  FEMA  emergency  communications 
networks.  These  relatively  modest  concessions  by  the  CATV  systems  can  be 
incorporated  into  pending  federal  legislation  if  FEMA  has  precisely  defined 
the  measures  (see  1  and  2  above)  and  is  up-to-date  with  Congressional  and  CATV 
industry  thinking  on  the  legislation. 

FEMA  should  develop  the  technical  materials  derived  from  tasks  1  and  2 
above  in  a  form  which  can  be  used  in  discussing  legislation  with  the  Congress 
and  the  CATV  industry. 
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